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The rocks belonging to groups that afferd arable lands are indicated in the table with an asterigsk (*). The
others in general enter into the structure of steep mountains and ridges.
LITHOLOGICAL GROUES,
Geological formations,
- West of Taylox's ridge. 55};‘3;" Tast of Taylor's xidge. ﬁ%ﬁk'
. Feet. . ' * Feet,
* Thin-hedded sandstones and ghales, with coal...cve-ve-. 400 | Thin-bedded sandetones and shales...creemereenimmeren.ne 200
Carhoniferous ...... S Conglomerates and henvy-bedded BAndsEONes caaneeueenen 250 | Conglomerates and heavy-bedded BandefoneB..coiav.-. aas 150
Shales, with bed of ceal AbHOP «-ecneccerere sumnermnrnaas 900 | *SHElEB .cnveaacansereomamnsenemesmasanmgssonanesurannses 200
Sub-Carboniferous ...... ... .| * Heavy-bedded blue limestone ......---u-vn-x cemenanan R 400 | * Arenaceous shales and bitfuminous limestone. ... s caun-- 300
*§iliceous limestone, with flint noduled...ccveeeaesvranann 900 | *Siiceous limeatone, with flint layer and nodunles. 250
. R Siliceons limestone, with geodes .ceeanmaeeaase 100 | * Caleareous shales, with geodes....cvecarecnrmveacusenes 75
DEvONIND -esasssreecsn-nesne-| Black bituminouns shale 80 | *Black bituminons shale..cc.coeiememnasnremmatararomnan-s 40
Blue shale, with phosphatic nodules......... 1 | *Biue shale, with phosphstic nodules...-.-coereerrcnesess 5tols
é (OLIBKANY «eaesromnnearons]samrancmaanssronmaanaes wammeaneanan cramemeean J R P *Siliceons skeleton [limestoned] ...... 1
ARIGE <avoes vncmnsemanernnnnns ' ieveenrmnen wemeeeeeannaes R
5 J Clinton vennsmnnnns i, Snndqtone and nrensceous shales 350 Sandstone, with beds of iron ore 0
]
E ‘ * Calcareous shales, With iron 0r8... .« .ceneenaure 250
B Meding cvvnecnsencnrannss rveveesmneenas e eaans eecaeatimemessnaauesuaneos v evee...| Heavy-bedded BANASbONeS. . overusearmarsuncsarnrscmnases 410
Cinelnnoti .eveeereseeen..| *Coloareons BhAles .ouvevernnreianens oo S v—— 200 | Argillaceons 8andStONes .uvcesresnseramnramaascsmrnomsesess 200
1 *Thin-bedded hlue limestone and caleareouns shales....... 600 | * Red and dove-colored rotten limestone -..... vrrecuesans . 1,000
ﬁ *T}Qn-beddedblue and gray limestone and caleareous shales| 400 ' .
E *YTimestone, with heavy heds of cherb.c.u..-ccvereaneaaes 5,000 | * Limestone, with heavy bods of Chert.ccceaererecnnnaacn §, 000
0 R .
@ -
; Lower Queb wamnaen .| * Argill shales, with beds of oolitic Hmestons ...-.. 2,500 | * Argillaceous shales, withoolitic imestone. ceeesveneann--[ 2 500
Glaucenitic shales and sandstones ........ rrervamnmnmemene| 1,000
Caloiferous and Potadhm. |..cnq-e- e emeassesamnsamseransanenTonn emeemenoenans S P { SONABLOMEB - caanscmeecmacsrenranaassosnasnansaas e M
L ' . ATEIEOR e vvmeavnansmmmsceoemsnsaanassanasnnanas s V]
|
Huronian -..--. vetann PPN P .......... [ U I .....| Conglomerates, slates, gneisses, mica-schists --... P 623

The soils belonging to the different groups are in general well characterized, each affording a soil in many
particulars peculiar to itself. Tor this reason it will be most convenient to consider separately the soils of certain
groups of rocks (the geological groups to which they belong being added in parenthesis), arranged in accordance
with general characteristics in common, or else with reference to accessory relations in the structure of valleys or
other areas of arable lands. : -

 The soils pertaining to a formation are often modified to some extent by the admixture of materials derived
from adjoining groups in the wearing down of the country, or, as is rarely the case here, may be wholly composed of
transported materials. This istrue of some localities bordering on mountain slopes, but changes from this cause, to
the extent of disguising the prominent soil characteristics inherent to the formations,are of rare occurrence on
uplands in this country. :

The following comprise the chief varieties as represented in northwest Georgia: ‘

1. Gray sandy lands of the metamorphie border, » ’
2. Flatwoods. ‘
3. Red-clay lands.
4. Gray siliceous soils of the ridges.
5. Brown and red loams.
6. Yellow-clay lands.
7. Sandy table or mountain lands.
8. Alluvial lands.
, 19 0 P—VOL. I
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GRAY SANDY LANDS OF THE METAMORPHIO (Huronian).

The metamorphic rocks to which these belong are confined mostly to rugged, mountainous areas on the eastern
sides of Murray and Gordon and the eastern and southern sides of Bartow and Polk counties. The rocks named in
the order of predomninance are quartzites, conglomerates, slates, feldsitic gneisses, siliceous and graphitic hydro-
mica schists, and chloritie schists.

These give rise in general to a gray sandy soil of moderate productiveness, the growth of which consists of red,
black, post, and mountain oaks, hickory, chestnut, and short-leaf pine. In addition to this, in the higher portions
of the Cohutta mountains, there are spruces, holly, and white pine. The lands are mostly in forests, owing to the
broken character of the country. . '

“«FrATwooDs ? (Potsdam and Oalciferous).

These formations are made up of sandstones and hard siliceous and argillaceous shales, with siliceous limestones
in certain localities. The siliceous shales are most abundant in the upper part of the series, and these are often
glanconitie, while the sandstone occurs in both the lower and the upper beds. Owing to its somewhat varied
lithological character, the topography is correspondingly diversified with mountains, hills, and nearly level
«tflatwoods ”, but the soils are nearly everywhere of one general character, at least with regard to sterility. The
most extensive area of these lands is‘that of the flatwoods near the Oostenaula and the Coosa rivers, in Gordon,
Floyd, and Polk counties, and a mountainous section south of the Coosa river,in Floyd and Polk counties, belonging
to the same formation, and with which these flatwoods are continuous. It occurs again in a belt of hills in the
gouthern part of Murray county, extending southward nearly across the county of Gordon. In the eastern part of
Catoosa the glauconitic shales, with sandstones, are found in a narrow belt extending southward into Whitfield. It
affords a thin soil of a gray or a light-brown color, with but little depth above the hard shales and sandstones, and the
lands are generally regarded as unfit for cultivation. This land abounds in short-leaf pine, with post and red oaks
as its principal forest growth.

RED-OLAY LANDS (Lower Quebec). 8

These lands are underlaid by a series of shales and limestones of about 2,500 feet thickness. The region
‘covers in Georgia about 400 square miles, oceurring in belts of from half a mile to 2 or 3 miles in width, and is
found in all of the counties under consideration except Dade.

The formation affords an argillaceous soil of an orange or light red color, and of great importafnce, nearly
the entire area consisting of slightly rolling or nearly level lands, most of which have long been under cultivation.
This soil contains more clay in general than most of the other good lands of the region, but is more or less
calcareous, and contains a suficient amount of sand or fine gravel, derived in part from bordering cherty ridges, to
promote easy culture. The clay beneath the soil has varying depths of from 1 foot or 2 to 15 feet down to the
shales, but rarely less than 4 or 5 feet. The generally rolling character of the land is sufficient for good drainage.
The forest growth is red, white, and Spanish oaks, hickory, dogwood, chestnut, and pine; the principal agrienltural
products, corn, oats, wheat, clover and grasses, and cotton. Land of this character that has been Itept in
cultivation for thirty or more years, with little or nothing returned to the soil for its improvement, will now
produce about 20 bushels of corn, 6 bushels of wheat, and 10 bushels of oats to the acre. These lands are,
however, capable of a high degree of improvement, and where they have been properly kept up the yield is good.
They rank as about third-rate uplands in relation to cotton culture, and with fertilizers will produce about 500
pounds of seed-cotton per acre. The lands, where hilly, are inclined to wash; but this can generally be prevented
by horizontal plowing, though they are rarely so steep as to require this. The valleys in which these lands occur
are supplied with numerous springs, running from the bases of cherty ridges that border them on one or both
sides, and water is easily obtained in wells, that do not require curbing, at depths of from 20 to 40 feet.

GRAY SILICEOUS SOIL OF THE RIDGES (Upper Quebec).

This region covers an area of 894 square miles, or about one-fourth of the entire extent of country. The
formation gives rise to ridges or knobby belts of country of from 1 mile to 10 miles in width, with heights varying
from 100 to 800 feet. Where these belts are broad, they often contain lands that are nearly level, or at least
consist of low rolling hills, ‘ )

The limestone beds in these ridges have been leached oﬁt, commonly to the depth of 100 feet or more; but the
chert and less soluble impurities of the limestone layers cover the surface, and the formation is buried to this extent
in its own débris. There are seven or eight belts of this character, some of which are continuous across this part
of the state, known nearly everywhere by the common name of “the ridges?”.

The lands have a gravelly soil, varying in color from light to dark gray, with generally a porous gravelly

subsoil; but in some places there is a good clay subsoil, with a gravelly soil of a dark brown or red color. These
©R00 ?
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lands are generally regarded as poor, and are for the most part in the original forests. The prices range from 50
cents to $3 per acre, according to sitnation, the highest values being given to such as adjoin the valley lands,
without regard to their adaptation to culture.- Recently attention has been attracted to these as among the most
profitable lands for cotton. They are found to give a-better immediate return for manures than the richer valley
lands, and their present cheapness and comparatively easy culture, with their general healthfulness, give them
additional importance. The timber is of good size, and consists of red, black, mountain, post, white, and'Spa,nish
oaks, chestnut, pine, hickory, dogwood, sonrwood, and black gum. The oaks predominate, but chestnut and
short-leaf pine are generally abundant. When the belts are broad and the lands nearly level, as in some portions
of Bartow and Polk counties, the long-leaf pine is the prevailing growth. Hickory is common, especially where
there is a somewhat compact subsoil, and the mountain oak is only found upon the high and steep portion of the
ridges. Notwithstanding the hilly character of these lands, they are less liable to injury from washing than most
of the uplands, the gravel and small stones with which the surface is covered, as well as the pervious character
of the soil, protecting it. The cotton crop is less subject to injury from continued wet weather in the spring than
on most other soils, and comes to maturity early, rarely failing to open well. The production with fertilizers is
about 1,200 pounds of seed-cotton per acre. Corn does not do well on these lands after a few years’ cultivation,
except in very rainy seasons. With the use of fertilizers wheat might be made a profitable crop, as it is less
subject to disaster and nearly always matures a better developed grain than on the richer valley lands; but
without fertilizers it does not “tiller” or spread well, and the average yield isnotso good. Thelandsare well suited
for fruit culture, the trees being healthy and long-lived, and the tops and slopes of ridges here have an immunity
from late spring frosts that often kill the fruit on lower lands.

There are no springs or constantly running streams in the central portions of these belts, and water is obtained
with some uncertainty at depths of from 70 to 100 feet in wells that always require curbing. The drainage, except
in wet weather, is confined to deep subterranean streams, which find outlets in the bold springs that occur in great
numbers along the outskirts of bordering valleys.

The following analysis gives the composition of an average sample of these cherty ridge soils :

No. 506, Gray cherty soil, taken south of La Fayette, Walker county. Depth, 6 inches; timber growth, oak,
hickory, poplar, chestnut, and pine. .

Cherty ridge lands, Walker county.

No. 508.
Tns0luble MAtteY...conevvenaanenenccimessatocacnsomnnen 81.470

SOLb1E BILOR v een esreresresssememsssescssensemconeas 7 450§ %% 00
POtaBN, cecnercuacnemencesemnnerreenrame e n e e aaaraens 0.422
BOAR cnvns nracescronnmnasancoroncrcneassaasansaann [ 0.277
! TAIB. .o vveeeeuansnecmreeneomeassseassanassnnnnannaaeenss 0.107
MAZNOESIA <nmnnnenoneecanmmrsarnanresnnsmanaaancersnaanss 0. 878
Brown oxide of MANZANELS < cvneuecaiiiasvonnnnarannanns 0.178
Peroxide 0O ITOTL - -cnvveeeveervannosmnannsnnunasnnnoosnans 1,980
N LY PP PPPPT TP TP 3. 050
Phosphoric A0 veecoenrncnsiinianensenmsnesncsessananss 0.411
Sulphuric 80Hd . .veeeceemrscomnrcrer e rennarraaeastoneaas 0.193
‘Water and organic matter . ..cc.caeiiiiernremnnceeeaaan 4.405
TOtal vcennsrernceucsnmnsaccanersnnsssnmnnrannnsmaanase 100. 926
Hygroscopic MOIStTe. ccvvaeeeriineroamrermeeonnane 6.312

abBorbed Ab..cemeoimeaniiireiiarirei i eiiiesaany 13C.0

[This‘ analysis shows that these lands are remarkably rich in potash and phosphoric acid, with a sufficieney of
lime to insure their availability for the present at least. The generally prevailing idea that these ridge lands are of
10 value agriculturally is shown both by this result and by actual tests to be a mistaken one.—R. H. L.]

BROWN AND RED LOAMS.

These are formed from the limestones and caleareous shales of several geological formations, and, as they differ
somewhat, they are described separately. ‘ ,

Lands of the Ohazy and Trenton.—In Dade county, and in that portion of Catoosa, Walker, and most of Chattooga
counties that lies west of Taylor’s ridge, the lands are all highly calcareous, and are perhaps the richest uplands in
the state. The timber is large, and consists prineipally of red, Spanish, and white oaks, hickory, poplar, sugar maple
post oak, and eedar, with an admixture of most of the varieties indigenous to the country and common to the valley
lands. The lands generally lie well, but are sometimes hilly and inclined to wash, Where the blue limestones are

nearly horizonta.l, they are sometimes exposed, or else lie in close proximity to the surface. Such lands arg usually -
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covered with a growth of cedar and red haw, and are known as cedar gladeg; but there are no very extensive areas
of this kind. Where the limestones lie unexposed near the surface, this fact is usually indicated by a growth of
aks. ‘ :
Postfl.?he soil consists of two principal varieties, viz, a brown calcareous loam of the blue limestone areas amd a
red caleareons loam of the rotten limestone. The firet varies in color from a light to dark brown and almost black,
a dark or chocolate brown being the most characteristic color, with a subsoil of lighter shade, sometimes approaching
tored. The soil of the rotten limestone belts is of a dark red color with a red subsoil.  There is quite a striking
difference in the appearance of these lands, though in the more essential characteristics of productiveness and in
adaptation to various crops a comparison shows no important difference. In Polk, Floyd,and Murray counties the
lands are red, but of a lighter color than that.of the rotten limestones, Lands that bave been in cultivation for
thirty or more years will often produce from 30 to 50 bushels of corn to the acre. The soils seem to be considerably
deteriorated for the wheat crop, but after the land has been rested in clover, and a crop of this turned under, from
10 to 20 bushels is not an unusua) yield. Cotton has not been grown to much extent on these lands north of Floyd
county, and in this county and Polk about 600 pounds of seed-cotton per acre is the usual yield.

Sub-Carboniferous brown-loam lands~—The rocks' of this formation consist of limestones, arenaceous shales,
and siliceous or cherty limestones. The lands, which are generally rolling, but sometimes nearly level where the
valleys are broad, have a brown soil that is caleareous and siliceous, or sandy, with sufficient clay in the subsoil to
give it a somewhat retentive character and yet admit of good drainage, even where the lands are nearly level. The
areas of this character are in the valleys immediately around Sand, Lookout, and Pigeon mountains, in the broader
valleys immediately east of Taylor's ridge, and again east of Horn’s mountain, viz: West Armuchee valley, in
‘Walker county; Sugar valley, in Gordon ; Dirt Town valley, in Chattooga; and Texas valley, with a large portion
of the country to the west of Coosa river, in Floyd county. These are decidedly the best cotton uplands in this
part of the state, yielding often without fertilizers from 1,000 to 1,200 pounds of seed-cotton to the acre.. They
seem to be especially adapted to the cotton crop, but corn, wheat, and oats do well,

Analyses of the following soils of these red and mulatto lands have been made. («)

A few samples of lands that have been in successful cultivation for very many years and without apparent
diminution of productiveness have been added for comparison.

No. 505. Mulatto soil of West Armuchee valley, Walker county, taken 6 inches deep. Timber growth, oak,
hickory, and pine. :

No. 517. Dark mulatto soil, valley land near Cedar Town, Polk county, taken 8 inches deep. Growth, black,
red, and post oaks, hickory, a few short-leaf pine and black gum, dogwood, walnut, and buckeye. .

No. 502, Mulatto soil, cultivated, from near Cedar Town, Polk county, taken 8 inches deep. This so0il has been
under eultivation several years, and commercial fertilizers have been applied to some extent.

No. 503, Subsoil to the above, taken from 8 to 16 inches.

No. 66. Upland mulatto soil near Stileshoro’, sonthwestern part of Bartow county, taken 3 inches deep. Growth,
oak, pine, and hickory. :

No. 67. Subsoil to the above, taken from 3 to 9 inches deep.

No. 68. Upland mulatto soil, cultivated, from near Stilesbor¢’, Bartow county, taken 3 inches deep.  This soil
had been in cultivation about 50 years when taken in 1874. No fertilizers had been used. Its corresponding virgin
soil, No. 66, was taken in the woods about 100 feet distant.

No. 69. Subsoil to the above, taken from 3 to 9 inches deep.

No. 21. Red s0il of Pine Log valley, northeastern part of Bartow county, taken 10 inches deep. Timber growth,
white oak, hickory, and pine. :

No. 518. Virgin mulatio soil from the placé of Colonel J. J, Fitten, near Adairsville, Bartow county, taken 8
inches deep. Timber growth, post and black oaks, pine, walnut, hickory, and persimmon. Lingula shales underlie
this land, and small fragments occur in the soil. '

No. 11. Subsoil to the above, taken a short distance from it. Depth taken, 8 to 12 inches.

No. 519. Cultivated soil of the above, taken 5 inches deep, to a hard, undisturbed clay subsoil. The field was
cultivated by the Cherokee Chief Adair, 100 or more years ago, and has since been under cultivation without
fertilizers.

No. 9. Cultivated subsoil of the above land, taken from 5 to 19 inches deep.

o The samples with low numbers are of the state geological collection, and the analyses were made in 1875 for the Georgia department

of agricgl;;tﬁre; all othexs were collected and analyzed for the Census Office, and their numbers are merely used for convenience.—R. H. L.
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. Eed and brown loams.
‘WALKER COUNTY. POLK COUNTY.
wzsmngz{EU:nw VAN'S VALLEY RED LAND, NEAR CEDARTOWN.
Mulatte soil, . Virgin soil, Cultivated soil. |Cultivated snbaoil.
No. 505. No. 617, No. 502. No. 508,
1380116 TDAEEOE. e s veeerevmense amemensmmmarmeeesscansennnen weeerremmensnraanas 89,680 67.319 7 72,320 70,835
Soluble ilica cewsevencrecinmniiueasirannarsoonneuaan . . 1.713 } 91.393 5. 207 } 72. 520 4.930 } 76. 550 12,180 } 8.015
Potash cocveeceraennacansasnnassnna . 0.178 0,334 0.7%5 0. 320
Hoda cavevennn cesmesavensoanns deeeemnaaaas .- 0.085 0. 063 0.165 0, 067
E : 0. 047 0.286 0. 200 0.205
Magnesia ..cveernenss wee 0.081 0.392 0.255 0.917
Brown oxide of manganese.- 0, 041 0. 034 0.179 1 - 0,187
Peroxide of iron... 1. 730 . 6.234 8,200 5. 808
Aluming. ... ‘ 2,677 9.721 7.101 6.190
Phosphorio acid. : . 0,188 8. 042 0.261 0. 360
Sulphuaric acid ... vaaans 0,041 0. 328 0.114 0.095
‘Water and orgnnic matter. 2.980 10.015 6.600 3.213
TOLA)L emecscusnannacnacesararnssstassaancussonasvosran vesesmnvons temmandsvenens 98,301 99, 075 98, 530 9,719
Hygrostopic moisture ... . 4.338 9,768 8,705
absorbed ab....caceaes : 18 C.2
Homus «-ceemueees . 2,153
Available inorganiec....... Weee . 1.878
Available phosphorio Aeld cceeeeveiiiiiieiimrnciiaaieanans vesuaan N P . 0. 038
Available 8IliCh cunesnavrnsencossareainaannenncas e eevemavsammessErarnasaamarnonasanas . 0,701
BARTOW COUNTY.
" RACCOON CBRER VALLEY, NEAR BTILESBORO' ’;’ff;lff OOTHCALOGA VALLEY, NEAR ADATRSVILLE.
. < Cultivated
Cultivated — Cultivated —_— A
. s Virgin Cultivated . - . : | Virgin sabsoil (one
] Virgin sofl. E;gag:ff‘y subgoil. subsoil. Red goil. i Virgin.soil Bg!‘,le é“;‘:a];g;_l subsoil. hundred
f . years).
No, 66. No. 68 No. 67. No. 69. No. 2L No. 518, - No. 519. No. 11. No. 9.
TInsoluble MALEEr. aers cueererancnnnnns 79, 930 76, 830 77. 360 70. 280, 70, 391 64,8747, - 69, 601 L. 168.105)_. .
. 3. 2. 0, L 791§ 75, 862 9. 711 80,779 78778
B010bl6 BIHER . vruenmeeneraretenerees 3 - ot 2 | 5, Ll ) Y P L R § 1L R
2201 7T) DR IPORPUR RS 0.208 0.207 0.155 0.337 0.225 1.150 0. 503 0.925 0.706
BOAB cnccucrcsmcnemsanmonnnnonanssnvas 0.001 0. 009 0. 020 Trace. 0. 003 0,028 0. 092 Q. 003 0.028
TAmMe c.vvicunrmmmncanmasassasnnsonnns B 0. 201 0.189 | 0. 095 0,179 0,057 0,160 0.282 0, 106 0,161
MAgnesia couemceorasaasmannnnmaasnnen 0.181 . 0,208 0,248 0.326 0.201 0. 805 0,476 0. 668 | . 0.447
Brown oxide of manganese ......c.. .. 0.436 0.234 0.255 0.142 0.388 0,150 0,178 0,278 0.373
Peroxide of iron....ccene enainenneees 3. 287 4.404 4,302 4. 886 12. 650 ! 6. 880 } 13, 408 { 5. 239 4,571
Aluming. ccoeeaccnnrmoconsacscraeaans : 5.176 7.007 | . 7.808 3.878 5,750 7.720 8.823 10,784
Phosphoric acid «cuvrmeanarninnainens 0,130 0.078 0,144 0. 671 0.137 0.218 0. 140 0. 200 0. 252
Sulphuric acid...cveneavasscnannnanns 0. 088 0. 845 0.083 0. 037 0. 002 0.016 0. 035 0. 063 0,037
‘Water' and organio matter...eee.-.as 7,019 4,498 4,601 4,862 5, 256 6.881 5.637 3.512 4.595
Total cvvnenveacaravannceancnans 106, 008 100. 640 100.170 04,413 99. 461 99. 676 100. 463 100, 603 100. 733
Hygroseopic moisture .-eveeemceseen. 7.740 6,680 8,560 8,020 9,790 8.410 6.440
abaorbed at...... . A 18C.0 17 C.0 18C.0 17C.° 17C6.°
BTSRRI FeReee) ERTERRSRRITIE! ELITELE R M| I 1. 852 1774
Available inorgamio. - .... 0.608 L 3})3
Acvailable phosphorio acid. . . 0. 01‘3 0.027
Avoilable POash «oueevnareneoneeanes SR 0.050 0.027 1

[Of the above analyses, that of Walker county is perhaps not a fair sample of the rich and product.ive. lan('is
of West Armuchee valley, almost the entire area of which is under cultivation, leaving b}lt few spots of virgin soil,
nsually inferior in gunality. This seems to have been the case with this sample, for {t is very deficient in lime, &
thing unusual in the other lands of this group, and its potash percentage is also rather low. ' o

" The virgin soil of Polk county, sent in by Mr. Byrd as a fair sample of the lands'of ?hat region, .Whm? rich in
potash, is very deficient in phosphoric acid. = There is a fair percentage of lime, and its .1mportaxnce is e'wdent' in
the fact that it renders even this small amount of phosphoric acid available, as is shown in the comparatively high
productiveness (800 to 1,000 pounds of seed-cotton per acre). The humus percentage is also large. 293

%
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In the cultivated soil there is an increase of both potash and phosphorie acid, but this is due to the commercial
fertilizers that have been used in the cultivation of cotton. '

The virgin lands of Raccoon creek, Bartow cquuty, have a fair percentage of potash and phosphoric acid,
with & sufficiency of lime to make them available. After long cultivation they seem not to have lost much of the
potash, while the phosphorie acid and lime have been reduced about oné-half.

The Pine Log valley soil has a deep red color, from the large amount of iron. If contains fair percentages of
potash and phosphorie acid, but the lime ig not in sufficient quantity to render these available for any great length
of time.

The most interesting group of analyses is that of the soils of Oothealoga valley, Bartow county, the specimens
representing lands uncultivated and others of the same quality that have been in cultivation without fertilizers
for probably 100 years. The specimens were carefully taken, and the analyses repeated on specimens taken
about 200 yards distant from these. The analyses show a greab reduction in the chief elements of plant-food
after long tillage, and that even then the soil is rich in potash and has a fair percentage of phosphoric acid, with a
sufficiency of lime to render it constantly available and the land productive. The extremely large percentage of
potash in the soil is doubtless due to the fact that the lands are largely derived from the shales that abound in
lingula, fragments of which are found interspersed through it. The methods of improvement in practice on this
land have been rotation of ¢rops and the turning under of green erops, especially clover.—R. H. L.]

YrLLOW CLAY SoILg (Cincinnati and Olinton).

The Cincinnati group and the lower portion of the Clinton group, in Dade county, and along the eastern side of
Lookout mountain and around Pigeon mountain, in Walker county, consist of green calcareous shales that weather to
a yellow or orange color. The rocks outerop in the hills or on the slopes of the ridges around these mountains, and
the lands to which they give rise are rich, and are very generally under cultivation. The soil is yellow or orange
colored and rather argillaceous in character, though there is an admixture of fine sand and gravel that renders it
easy of tillage. The steepness of slopes and character of soil predisposes the lands to wash, and horizontal hillside
plowing is necessary to prevent washing. These lands are well adapted to corn and wheat.

Where these formations occur east of Lookout and Pigeon mountains they are represented by hard siliceous
shales and sandstones, and in this character contribute largely to the materials of which the Chattoogata range of
mountains is built. ‘ '

SANDY LANDS oF THE MOUNTAIN SumMITS (Carboniferous).

The portion of the Carboniferous seriesabove the conglomerates, consisting of sandstones and sandy shales, gives
rise to a gray or yellow sandy land, more or less gravelly and rocky. The soils of this character are, on table-lands,

- from 1,000 to 1,200 feet above the valleys, Sand mountain, in Dade county, Lookout mountain, in Dade, Walker,
and Chattooga counties, and Little Sand mountain, in Chattooga county, afford the lands of this character, the total
area of which is about 200 square miles. The topography varies from nearly level to rolling and hilly. The daily .
range of the thermometer here is about 50 per cent. less during the summer months than in the valleys, though the
daily minimum temperature is usually but 20 or 30 less. Owing to this average low temperature, these lands are
thought to be unfit for the growth of cotton, to which otherwise they would seem to be well suited. They are
especially adapted to fruit culture and to a great variety of vegetables.

A variety of mineral springs is found on these table-lands, and these, together with the pleasant summer climate,
give importance to this region as a health resort. The timber is of medium size, consisting of mountain, white, and
red oaks, chestnut, pine, and hickory, with less undergrowth than is common to other woodlands in this part of
the state, and with a good coat of grass covering the surface nearly everywhere.

ALLUvIAL LANDS.

In the mountains, where the streams are rapid, the alluvial lands have but little extent, but in the valleys the
creek and river bottoms are comparatively broad. The bottom lands vary from about one-eighth of a mile on small
streams to 1 mile or 2 miles on the larger ones, the greater part of their width being generally on the western side
of the stream. The alluvial deposits of small streams vary more in character, those of the larger ones in general
being most productive. ‘ ‘ ‘

Alluvial lands with a large proportion of sand are the only ones on which cotton has been grown with success,
the Coosa and Etowah rivers affording some of the best cotton lands in this part of the state.

The following analyses of soils and subsoils give an idea of the composition of the alluvial lands of the region,
although the samples are from one county alone: - ‘ | .

No. 70. Dark bottom soil of Raccoon creek, near Stilesbore’, Bartow county, taken 10 inches deep. Timber

growth, ash, poplar, gum, and elm.
204
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No. 71. Subsoul to the above, taken froni 10 to 15 inches deep.

No. 74. Dark bottom soil of Pumpkin-vine creek, near Stilesboro’, Bartow county, taken 15 inches deep.
Growth the same as above.

Alluvial lands, Bartow county.

PUMPEIN-VINE

RACCOON CREEK, CREEX.

Soil. Subsoil. Soil.
No. 70. No. 71. No. 4.
Insoluble matter.. .. 84,102 82. 050 83,110

Soluble silica ... Pt L R Jamono | " gy $er.000
Potash .eeausenn . 0.205 |* 0.212 0.160
Soda.....cu. eeecarerensnan R 0,001 0. 002 0. 021
LMo, wereannnervsrccacissumnmamcanansansananans 0.211 0.126 0.264
Magnesia 0. 205 0. 255 0. 509
Brown oxide of MANZANEES vreeeroeonraaraieoss 0.127 0.058 0.067
PEroxido 0F iT0N wreveveroeraorsassasarsasnranas ' 2.250 3,508 23,146
AlUming coreuvcenmsesnmatncnnscononnnocomncnnnas 3,631 3. 800 3,808
Phosphorio acid..c.cvensecreaccoonn eeenrasenes 0. 099 0.147 0,242
Sulphuric acid .cevvnvermenescanaaanan pue Sennann 0.028 0.013 0. 055
Water and organic matter ccoveeeeeereinvennan. 8.787 2. 561 4.212
Total - ce e cctaisceennmccavnaanas 90,324 09. 662 99, 572
Hygroscopio moisture -oceovveceecrereanecnnnne 4,550 4. 550 4,170

absorbed Ab.eeeaenrerriresem e 1800 17 C.0 18C.°

[From the above it appears that these lands are not as ricl in the elements of plant-food as some of the red and
mulatto soils of the valleys. Their sandy character well adapts them to the cultivation of cotton, but this is
partly counteracted by their low situation. There is nothing in these analyses to indicate great durabilify in the
lands, though the percentages of potash and phosphoric acid are sufficient in the presence of the lime to insure
fair productiveness for some time.—R. H. L.] ’

THE METAMORPHIC REGION.

The rocks and soils characterizing the metamorphic region cover the whole north half of the state except
northwestern Georgia. Itssouthernlimitfollows anirregular line, passing through the cities of Augusta, Milledgeville,
Macon, and Columbus, These cities, situated respectively on the Savannah, Oconee, Ocmulgee, and Chattahoocl_lee
rivers, mark the heads of navigation, shoals and falls in the streams at these points being formed by the outeropping
gneisses and other metamorphic rocks. The dividing line between this and the northwestern region would pass from
Alabama slightly northeastward through the southern part of Polk county to the northern part of Paunlding, and
into the southeastern corner of Bartow ; thence north, through the eastern parts of Bartow, Gordon, :fmd_ Murray
counties, into the state of Tennessee. There are, in all, fifty-six entire and portions of seventeen counties included
in the metamorphic region, and the area is approximately 19,090 square miles. The entire surfa'ce of the. country
is or has been heavily timbered, with the exception of the bald areas, without either vegetation or soil, W].Jere
granite is exposed. The timber growth common to the entire region comprises red, white, post, and Dlack-jack
oaks, chestnut, hickory, short-leaf pine, dogwood, black gum, and walnut on the uplands, and pqplar, gsh, elm,
syeamore, birch, and sweet gum on the lowlands. It has been estimated that of the entir@j metamqrphlc region apout
46 per cent. has been cleared for cultivation, leaving 54 per cent. of the original growth still stfmd_m.g. The'nor’.chern
portion of the region differs so widely in its features from the rest of the metamorphic countles‘that- it will be
described under the subdivision of ¢ The Blue Ridge region”. Its rocks and soils are, however, similar to those of
the other counties, and & separate color is not necessary on the map. ] o

Tee BLUul RIDGE.—The Blue Ridge is the southwest termination of the Alleghany mountains of erglnm
and North Carolina. In these states the mountains and valleys are spread ove: a wide territory, which also
extends southward into South Carolina, forming what is known as the Piedmont region. ‘

Soon after entering Georgia, and especially after leaving Rabun county, it is bu? little else than a long and
high ridge, so narrow and with sides so steep that it forms a most convenient boundary-1'1n3 southwestward between
the counties north and south of it. From the main ridge a number of others form, as it were, offshoots, known by
different names. : ' L .

. In Pickens county the Blue Ridge terminates with several isolated and short motlntam ridges, W]n_ch have the
same trend as the main ridge. Another line of high mountain ridges leaves th.e terminus of the Blue R1dg:a9 proper,
and, with a northwesterly trend, passes through Gilmer and Tannin counties into Tennessee. =Jo
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The general elevation of the valley lands at the foot of the ridges is from 1,600 to 1,800 feet, and from them
the mountains rise abruptly from 2,000 to 3,000 feet, their sides and sharp summits being covered with a somewhat
dense timber growth. The general height of the Blue Ridge varies with the many high points and low gaps that are
found throughout its length. Many of the highest points have been triangulation stations of the United States

coast survey, and their altitudes are thus given: o
: ‘oot

4,796

Grassy, in Pickens county......-.oeeveunae PP D, e eemeaeaaaaes tuveeenamaan vasmmsamreenaaraanaans 3,090
Walkers, in Lumpkin county ---...cuvvimmncaaaas T L T PR T P LR R LR P 2,614
Chattahoochee ridge, at Mount Airy, Habersham GOUDBY - . eveeamestiraaienarior s bineenvaaemnmemes waea 1,600

From these high points magnificent views may be obtained on a clear day. The mountain chains of this and
#he adjoining states appear in the distance as faint blue, irregular lines, while in the intermediate space are the
well-timbered and isolated mountains, small hills and ridges rising in rounded undulations, interspersed with
atreams and patches of farming lands, small, few and far between, with here and there igolated houses.

The counties included in the Blue Ridge region are Rabun, Towns, Union, Fannin, Gilmer, Pickens, Dawson,
Lumpkin, White, and Habersham, making a little over 8,000 square miles, About 33% per cent. of their aggregate
area is estimated to be too hilly and broken for tillage.

MIDDLE AND SOUTHERN METAMORPHIO, OR MIDDLE GEORGIA.—Southward from the Blue Ridge counties
the elevation of the country becomes less and the surface less mountainous, though still hilly, to the Chattahoochee
river. The mountains now are mere isolated ridges or points of from 500 to 700 feet above the general level of the
country. Their sides are steep and their summits sharp, and they are all timbered, Sawnee mountain, in Forsyth
county, is 1,968 feet high, and Kennesaw mountain, in Cobb county, is 1,809 feet high. Only 7 per cent. of the
lands of the eleven counties embraced in this region is too broken for successful tillage, and, together with the
Blue Ridge region, it forms the great gold-bearing belt of the state from North Carolina to Alabama. Other
minerals also occur, such as corundum, asbestus, and copper.

_ On the south side of the Chattahoochee river, and within a few m#es of it, the ridge, which in Habersham county
is high and prominent, falls in elevation southwestward to Atlanta, and to that point is the water-divide of the
Atlantic and Gulf tributaries ; its summit is very nearly marked by the course of the Air-line railroad.

Atlanta, situated on the point where the water-divide turns to the southeast, has an elevation of 1,050 feet
above the sea and 288 feet above the Chattahoochee river. The height of the ridge above the surrounding country is
gearcely perceptible, as it rises gradually northeastward to Habersham county, where the ascent from the south is
very abrupt for several hundred feet.

From the river southward to the sand-hills, » distance of about 70 miles, there is a gradual fall of 400 feet, the
elevation being about 600 feet along the lower limit of the metamorphie, except that section between the Ocmulgee
and Ogeechee rivers, which has an altitude of only 300 or 400 feet. About 1% per cent. of the area of the twenty-
two counties in this region is too hilly and broken for tillage.

There are a number of ridges and isolated mountains in this section. Graves’ mountain, in Lincoln county, is
the only one of prominence on the east, its altitude being 300 feet above the surrounding country. It is composed
of a very friable sandstone, having crystals of lazulite, associated with rutile and manganese ore. Other mountaing
in the middle of the region are Alcova mountain, in Walton county, 1,088 feet high, and Stone mountain, in De Kalb
county, 1,686 feet. Still farther southwest Pine and Oak ridges, lying parallel in Harris and Talbot counties,
are only about 300 feet above the general level of the country, but, because of their isolation, are visible from a great
distance. Their summits are sharp, except where deflections oceur in the trend of the mountain, at which points
the surface is broad and level. :

MINERAL CONSTITUENTS OF THE ROCKS.—The minerals that enter into the composition of the rocks are
present in greatly varying proportions in the different varieties, and may be briefly mentioned. , Quartz, or silica,
is more generally diffused throughout the rocks of the state than any other mineral, and it determines largely
the physical or mechanical character of the soil. The mineral feldspar contains, besides silica and alumina, from
14 to 16 per cent. of either potash, soda, or lime, which give to it an agricultural importance. By decomposition
these are set free as soil ingredients, the silicaand alumina going to form the white clays known as kaolin, immense
‘beds of which are formed along the southern line of the metamorphic region.

Mica occurs still more abundantly than feldspar, being very generally associated with it in the granite and gray
gneisses, and forming besides great beds of mica-schists. The mineral is popularly known as “isinglass”, from
its strong outward resemblance to that article. Inbut few localities does it occur in large, clear sheets suitable for
use. In the various rocks it is found in sizes down to extremely small particles, and usually in thin flakes only.
It is not easily decomposed, and, being readily borne by currents, is found in the sands and clays of the region far
gouth ggﬁthe metamorphie, recognizable by the bright shining particles.

&
s
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There are several varieties of mica recognized in Georgia, but only two are of any importance. The clear, bright,
.common “isinglass” variety is known as muscovite, and contains 4 per cent. of iron, 2 of magnesia, and 9 of potash,
with silica and alumina. The other variety is a black ¢ biotite”, very common in the metamorphic region south of the
Chattahoochee river, and especially in the granites and gneisses of the central portion of the region, or the counties
of Henry, Butts, Pike, Jasper, etc. Its composition is 8 per cent. of iron, 22 of manganese, 10 of potash, the
remainder being silica and alumina. Hornblende is largely present in the rocks, and together with its associated
and closely-related minerals, pyroxine and epidote, it furnishes the soils of the metamorphic region with its highly
important element of plant-food, lime, of which it contains about 12 per cent. In addition fo lime, it contains
18 per cent. of magnesia and 10 of iron. The result of decomposition is a red clayey soil more or less caleareous,
and dependent upon other minerals for potash and phosphoric acid.

CHIEF ROOKS.— Granites.—The granite is a gray and massive rock, resembling the gneisses exceptin structure,
which las often associated with it narrow outcrops of hornblendic material and oceasional trap bowlders.
Tourmaline crystals usually mark the occurrence of granite in &eorgia.

Gneisses—These are laminated in structure, and are of two varieties: feldspathic, a gray rock having the
composition of the granites,and hornblendie, in which the mineral hornblende replaces the mica and sometimes the
feldspar. The gray gneisses vary as much in the proportions of their ingredients as do the granites, and very often
pass into the latter so gradually as to be scarcely distinguishable from it. They often form excellent building
material by their firmness, durability, and the fineness of their ingredients, while on the other hand the rock is
sometimes coarsely crystalline, the feldspar presenting large bright faces on the surface. These rocks cover large
areas in Georgia, and from them is largely derived the gray sandy lands. They are associated frequently with
narrow strata of other rocks of the series. , .

The hornblendic gneisses do not occur as generally as the other variety. Hornblende is the most prominent
ingredient in the rock, giving to it a black or speckled appearance, according to its percentage. The rock grades
into a schist and other varieties, but all resist decomposition te a greater degree than the feldspathic gneisses.,
The red clayey lands derived from it are found all over the region, either in wide or narrow belts, isolated areas, or
thin strata between other formations. ‘

" Mica-schist——This is a loose or very friable material in the metamorphic series, having the appearance of & mass
of mica scales cemented together with clays or. silica, but stratified and penetrated with quartz veins of every
thickness, from the fraction of an inch to a foot, and even more, and from which are derived the great quanfities
of quartzrock and gravel that are found over the region. These schists are often gold-bearing, especially north
of the Chattahoochee river. ‘

Ttacolumite.—This sandstone occurs in belts in various parts of the metamorphie region, and in Hall county
and the northern part of Gwinnett forms the chief feature of Hog mountain. Along the south side oié' t_he.
Chattahoochee it is highly talcose, with dendritic markings, and in a number of counties it is very flexible in its
nature. : :

Magnesian rocks.—These embrace the “soapstones”, or tale, ete., which contain from 25 to 44 per GEl?t. of
magnesia and occupy small areas and narrow belts or outcrops in various portions of the state. They contribute
to the soils but very little that is valuable. . -

All of the rocks of the metamorphic contain more or less of other minerals, which, by decomposition, add other
elements to the lands, but they are notin sufficient quantities to make a description important. .

"Decomposit'ion of rocks.—The average depth of decomposition which the roc]izs of tht.arfletamorphlc‘: I%ave undergone
is from 30 to 40 feet, the resulting materials below the immediate surface still retaining the p’osmon and dip (?f
their original strata. Sometimes this undisturbed condition extends to the surface, bm'; there is usuallyj a deposit
of clay, sand, and gravel over the upturned strata having & thickness of bujﬁ a few inches on the hills and qf
soveral feet in the valleys. Very often it happens that thin beds of quartz, grit, and gravel fo_rm the first depqsﬂ:
on these strata and are overlaid by the subsoil and sandy soil. Portions of rocks that have resisted deeomposmo.n
are often found in their original place in the decomposed material and at various depths .from the surface. This
decomposition seems "to have been more complete and extensive‘i?l the southern than in the 1.10rthern half oi‘
the region, which perhaps is due to the greater propl?rtionlof sﬂg:leous zﬁcks on the morth, with an apparen

ing pre derance of micaceons and feldspathic rocks on the SOUth- .
Gorri%(ﬁigﬁrpézz;nF;ATUREs.——As a consequence of the ever changing charactexl' of rocks foleng them, ?nd
in the absence of the great transgporting agencies that have so mixgd and made uniform .the soﬂg of }i;he va;r‘l(;]l;s
southern belts, there is less uniformity in the character of the sm}s cff the metamqrphlc than in t odse 0 ue
southern part of the state. The lands may generally be arranged in iour. groups, viz: gray s;ndy and gravelly
so0ils, red clays, jneluding mulatto or chocolate-colored sands and clays, granite lcmc?s, al}fl ﬁ“t@qoz i’h lieht mulatto

The red lands pass through the various shades dof 1color, zrorilil the deep, almost blackish red, tothe lig

' at 1most invariably have a deep red clay subsoL. P ’
> cl}.é)lfgl;z%fa;fdaéa.n?lsy lands areysomewhat dark on the surface from decayed ve‘getatl_o‘n, and ar;a egi‘t::n%raveiltys
and rocky. The subsoil, or underclay, is for the mqst I?art of a,.red or yellow color, mluI ;Tlmgrgl Zrcumv%edyj.ields
near approach to the surface, and its exposure on hillsides and in small areas in nearly all ot 1. ated :
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gives a variety to the soils in almost every acre in the gray lands of the metamorphic region. These lands, while very
much intermixed, are respectively found to occupy large areas and belts, in which one variety or color is most
prominent and almost exclusively prevalent. .

These belts are extremely irregular in their northeast and southwest course through the state, following in this
regard the general direction of the rocks of which they are the decomposed representatives.

GRAY SANDY LANDS.

The disintegration of the quartz, feldspar, and mica of the gray gneiss rocks produces a loose, sandy, gray
goil, more or less clayey, and covered or mixed with gravel and loose quartz-rock. The subsoil is usually a yellowish’
clay, ,

yThe miea-gchists, which also are found in large areas, are more or less garnetiferous, and are penetrated by
quartz seams and veins of every size. By the disintegration of these schists a gray sandy, gravelly land is
prodnced unless there is present muech iron or biotite mica, as in the southern part of the region. By the
subsequent denudation of the surface of the counfry the quartz fragments are either left on the surface or
transported as gravel and sand to the low country. They are often accompanied by narrow decomposed strata of
other rocks of the series, but no material change is perceptible in the lands.

The quartz veins alluded to often contain gold-bearing pyrites, which, by decomposition along with the other
rocks, leave in the quartz black or reddish cavities, in which the gold either remains in small particles or becomes
intermixed with the sands and clays, to be washed down the streams when opportunity offers. This feature of
the guartz veins is especially noticeable in the country north of the Chattahoochee river, where many stamp-mills
are in successful operation, and where the farmer, after “laying by his crops,\spends his extra hours, until the
time.of gathering, in panning out gold dust from the sands in the *“pockets” of the creeks and ravines.

) The gray sandy lands of the northeastern part of Habersham county and adjoining portions of Rabun are
from the sandstone which forms Tallulah mountain, and which underlies & large portion of this region. Many other
rocks of the metamorphic are highly siliceous. ' o

Area.—The area covered by these gray lands ean only be approximately outlined beeause of a want of minute
examinations of the entire section, and because of the existence of small areas of red lands all over that country
which is designated as gray land. The country north of the Chattahoochee river across to the Alabama line is,
for the most part, covered by soils of this gray character. Red lands are often formed from the mica-sehists, there
being but two or three narrow red belts, as far as at present known, to break the continuity of the gray lands from
the river to the Blue Ridge chain on the east and the northwest Georgia region on the west. .Answers from
correspondents give as the entire area of gray lands in the section named over 60 per cent. of the surface of the
country. A number of the counties have little other than this soil.

South from the Chattahoochee river, on the eastern side of the state, after passing a broad red belt, we find the
gray sandy lands, from gneisses, extending southwsard to Columbia county with But few intermissions. The gray
granitic soils of Elbert and Lincoln counties are included in this area. These lands are a continuation of the broad
and extensive gneissic soils of South Carolina, and are found westward until interrupted by the southerly trend of the
red lands in Jackson, Clarke, and Oconee counties, their rocks also taking the same direction. Still farther westward,
to the large granitic region, the gray lands, derived from gneisses and mica-schists, follow in their course the general
south and sonthwesterly bend peculiar to this section of the metamorphic. ’ o

On the western side of the state the rocks have resumed their regular southwest and northeast trends, and
from the northwest region at Dug Down mountain, in Haralson county, to the pine hills in Muscogee county the
gray sandy lands are but slightly interrupted, except in Troup county and at the county-line of Haralson and
Carroll counties, where red lands again appear. .

Topography and character of the land.~~The surface of country covered by gray lands is always more or less rolling
and hilly, but has broad level areas either on the ridges or in the valleys. The slopes of the ridges are so gradual
as not to interfere with their successful cultivation, excepting, of course, in the more mountainous districts. Their
light, sandy nature makes them very liable, when opened up to cultivation, to wash into gullies and flood the
lowlands with sands, but the methods of hillside ditching and horizontalizing practiced are successful in preventing
such damage. There is comparatively little of the gray lands too broken for cultivation outside of the Blue Ridge
mountain region. The growth is generally short-leaf pine, post, Spanish (red), and white oaks, hickory, dogwood,
and persimmon, with some ash, black and sweet gums, poplar, walnut, and cherry on the lowlands. Pine has not as
large a growth as on granite lands, and only the short-leaf variety is found.

The soils are coarse, gray, and sandy, frequently colored dark for an inch or two with decayed vegetation,
are more or less gravelly, from 3 to 12 inches deep, and have a yellow, clayey subsoil. From the intermixture of the
soil and subsoil by cultivation a yellow mulatto soil is obtained. Loose quartz-rocks or stones are often so abundant
on the surface as to require removing before the ground can be broken up. .

Though these lands are said to produce late crops of cotton, they are preferred to the red clays, as being more

produ(;gigre, and beeause they enable the stalks to stand the drought better. They are also easy to till, and a larger
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}’]?ea can be cultivated than of the red lands with the same labor. Of the graylandsunder cultivation, from one-half
;Q two-thirds is devoted to the culture of cotton. Fresh lands yield from 500 to 700 pounds of seed-cotton per acre,
AN do also old lands by the aid of fertilizers; but without fertilizers the latter yield only 250 or 300 pounds per
Qre, or about 100 pounds of lint.
The following analyses show the composition of these gray lands in different counties:
Nos. 82 and 206, Sandy soil and reddish subsoil, taken one mile north of Pray’s chureh, in the southern part of
D ouglas county. Itsdepthis3 inches, when a change occurs from the gray sandy soil to thered clay subsoil (Wo. 206),
i:lllca latter taken to 10 inches. Growth, white oak and hickory. A granite region occurs not far from this land.
No. 172. Sandy mulatto soil from b miles northeast of Athens, Clarke county. Depth, 12 inches; growth,
ickory and short-leaf pine. : '
Nos. 507 and 508. Gray soil and mulatto subsoil, taken from the place of Dr. T. P. Janes, near Penfield, Greene
Qqunty. (It has no further record.)
Nog. 212 and 213. Gray soil and yellow sandy subsoil, taken near Clarksville, Habersham county.
hicquy growth. Depth: soil, G‘inches ; subsoil, from 6 to 9 inches.

Qak and -

Gray sandy lands of the metamorphic.

DOUGLAS COUNTY. CLARKE COUNTY. GREENE COUNTY. H ABERSHAM COUNTY.
1e Ngétggcgn PRAY'S e . " NEAR PENFIELD. 1 MILE NORTH OF CLARESVILLE.
Soil Subsoil. Foil. Soil. Subsoil. Soil. Subsoil.
No. 82. No. 206, No. 172. No. 507. No. 508. No. 212, No, 213.
Xmgoluble muttet..............: ...... 86,265 86, 430 88, 440 91, 244 85, 344 91,098 80. 276
" , ’ g : .615 ' 92,261 ' A ' 2.926 | 83,68
ES D10 SHHOH «eennsnresensmcecsmanes aer0s B9 | Lo XY g LY e foam| S fees| mad 29| g § o808
PP Otash.ccunrcmcesascanmonaamarcancans 0,159 0. 225 0,163 L0 135 | 0.110 0.122 0.171
FROAD . veveneecacanmsmnssansanmmacsens 0. 100 0. 095 0.071 Trace. 0. 004 oIz 0. 036
X iINe. caccratnsnsnrmacsosumscsnanseanar 0.133 0, 095 0. 060 0. 026 0. 023 0. 021 0. 044
BAagnesia oo cainannnmnaieernoncnes 0,033 0. 080 0,111 0.089 0. 084 0. 031 0. 053
Brown oxide of manganese -........- 0. 157 0. 145 0. 080 0.022 0. 018 0, 025 0. 161
P eroxide of iTOM +.caeenveereananansae 2.660 3.810 2.214 1.320 1. 178 0, 847 4,184
L T bl 8.183 4,708 4,272 3.305 3. 428 2. 508 7. 068
Phosphorio 26id . .eeceecsasecnnaceess 0,207 0. 142 0,106 0.116 0. 132 0.035 0.078
Sulphurie 26id . ceennseneenersorenenes 0.196 0.101 0. 050 0.020 0. 017 0.026 0.008
“Water and organic matter ........... 4,508 8.175 1. 038 2,416 3.122 8. 816 4,019
Total covnvacacanns eearoceanas 100, 351 100, 528 100 649 98,710 100. 684 100. 068 100. 051
Elygroscopio moisture . ... ennmmmenan 2. 847 2. 960 2. 089 2,800 |. 2. 670 1,700 3.270
absorhed At .verrecmnneenaarancennes 18 0.0 108 C.0 18 C.0 16 C.0 168 C.0 12 C.° 1262
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are found chiefly in the centrall part of the region, usually not more than 100 feet wide, and some but a few feet,
The rock slowly decomposes on the surface into a deep yellow ocherous and silty material. So thick are they piled
up on each other, and so varied are the sizes, that fences are often built of them. ' The area occupied by the dike iy
untillable because of the rocks, and on either side the decomposed material extends but a short distance.

THE DIFFERENT RED BELTS.—It has already been stated that the country north of the Chattahoochee river,
including the Blue Ridge, has almost entirely gray sandy soils, excepting, of course, the many patches of red land
that always accompanies them, A narrow belt of mulatto land reaches from Rabun county southward into Lumpkin
county, and thence probably turns northward into Forsyth and Milton, but becomes very much intermixed with

gray soils in those counties.
Along the foot of the Blue Ridge some red areas also occur in Towns and Union countles, where there is much

hornblendie rock.

Another red belt from the northeastern part of Cherokee county passes southward (sonth of Canton) into Cobb,
Paulding, and north Carroll counties. This belt is formed from hornblendic gneisses exclusively, and is deep red
and clayey, rather sandy on the surface, and covered with loose rocks. Kennesaw and Lost mountains, in Cobb .
county, situated on the upper limit of this belt, are composed entirely of hornblendic gneisses, while Sweat and
Black-Jack mountains, on the southern edge, are composed of quartz. These lands are considered best for grain,
though cotton is largely planted on them, especially in the more sandy portions, and because of early frosts
fertilizers are used to hasten maturity.

From the Chattahoochee river southward to the pine hills the country embraces the largest areas of red lands,
Chattaboochee ridge of Habersham county is composed mainly of hornblendic rocks, and on the south, lying
parallel with the river, is a narrow belt of red land extending into Pulton county to the granite section, Eh‘b East
Point, with an apparent continuation on the west into Coweta and Troup counties, and terminating a little west of .
La Grange; thence, after a narrow breals, a wide area extends southwesterly into Alabama. Some outcrops of
soapstone, serpentine, and corundum are found aecompanying this belt.

On the east and south of the central granite region the red lands largely predomma’ce, covering large areas
and oceurring in wide belts., In the gourd-shaped areas lying immediately to the east and south of the granite
region the red lands are formed mostly from biotite gneisses or granites, small areas of gray soils being found
associated or mixed in with them.

The apparent termination of one of these areas is found in the valley land between Pine and Oak mountains,
in the northern part of Talbot and Harris counties. In this valley there is a narrow ridge of quartz lying along
near the center, while on either side are hornblendic granites and deep red-clay lands. The ridges or mountains
on both sides of the valley are formed of sandstones many feet thick. Another extensive belt of red land occurs
north of Milledgeville, Baldwin county, and along the line of the southern glamte region westward and northeast
into Hancoeck county.

The largest of these belts is that which enters the county of Franklin from South OCarolina Wlth a southwest
trend, and, turning southward throngh Clarke, Morgan, and other counties, again turns southwest to the sand-hills.
The belt at first is very wide, covering nearly the whole of Franklin, and its lands are formed principally from
hornblendic rocks; but southward itnarrows, and biotite gneisses are occasionally found associated with the strata.

In the southeastern part of the region there are but few red areas, and these are mostly from hornblendie
rocks, and lie on the outskirts of the granite region.

: Topography and character of the soils—The surface of the country occupied by these red lands is rolling or
undulating and often somewhat hilly, there being but few very level areas, and then notin very large tracts. Very
little is too broken for cnltivation.

The growth is red or Spanish, white, and post oaks, hickory, chestnut, dogwood, and some short-leaf pine, with
poplar, ash, walnut, cherry, and buckeye in the lowlands of some of the counties. The proportion of hickory is
much larger, and that of pine much less, than on gray sandy land. Black-jack is occasionally interspersed with these.
The red lands are usnally sandy for a depth of several inches, and hence are rather easily cultivated, especially in
dry weather. Decayed vegetation frequently gives to them a dark or ¢“black” surface, but the subsoﬂs and
underclaysare very red. Thelatter, being “in place” and derived from the disintegrated and decomposed rocks, are
variegated, showing different colored strata. On theseredlands cotton grows very wéllif the soil is loose and sandy.
The cotton yield in the northern portion of the largest belt is given asfrom 300 to 500 pounds per acre on fresh lands
and from 200 to 300 pounds after a number of years’ cultivation. In Morgan county the yield is given at about 800
pounds per acre on fresh and 450 pounds on old lands, while in Monroe 1,000 pounds is reported on fresh and from
100 to 400 pounds after twenty-five years’ cultivation.

' The lands are in'general difficult to till in wet weather, being sticky, and in dry seasons are very hard and compact,
yielding about 800 pounds of seed-cotton per acre when fresh, In some of the counties a8 much as 1,000 pounds
yield is reported, while in others only 600 pounds. Those east of Flint river and south of the 34th parallel of
latitude report from 800 to 1,000 pounds per acre, while those west of Flint river report from 600 to 800 and north

of the 34th parallel from 300 to 600 pounds. After ten years’ cultivation (nnmanured) the first group reports a. -
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yield of from 400 to 700 pounds; the second and third group from 250 to 400 pounds. The maximum yield per
acre reported from fresh lands-is from 1,200 to 1,500 pounds, in Putman county; the minimum, from 250 to 500 pounds,
in Cobb county; but fertilizers give an average of about 685 pounds per acre for both ne“; and old land. ’

Except, perhaps, in the southern counties, these red-clay lands are considered best for small grain (especially
oats), as they are cold and their cotton crops are late in maturing., A large proportion, probably one-third, of these
lands under cultivation is devoted to cotton. ‘ ’

The following analyses are given of specimens of red soils from various counties:

Nos. 149, 150. Red-clay soil and subsoil near Elbefton, Elbert county, taken respectively to depths of 5 and
12 inches. The growth is red, white, and post oaks, dogwood, hickory, chestnut, and pine.

Nos. 390, 391, Red soil and subsoil, Y miles east of La Grange, Troup county, taken to the depth of 6 inches.
- hNos. 254, 255. Mqlatto soil and red subsoil from the portheast part of Monroe county, taken to the depth of 6
inches. '

No. 203. Deep-red soil, north of Marietta, Cobb county, taken 8 inches, and has a growth of post and red oak
and hickory.

No. 516. Reddish soil from near Milledgeville, Baldwin county, taken 6 inches deep.

Nos. 514, 515. Red soil and subsoil, taken from Dr. T. P. Janes’ place, near Penfield, Greene county. *

Red lands of the metamorplic.

; q . Cons BALDWIX ‘
ELBERT COUNTY. TROUP COUNTY, MONROE COUNTY. COUNTY. COUNTY. GREENE COUNTY.
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Soil. Subsoil. Soil. Subsoil. Soil. Subaoil. Soil, Soil, Soil. Subsoil.
No. 149. No. 150. No. 390, No. 301, No. 254, No. 255. No. 203. No. 516, o, 514. No. 515.
Tnsoluble matter...ceceeean-. 78,690 81.820 77,688 77,005 81924 71.582; 60,370 82,402 75,803 73.805
- 77,060 §s5,ssﬂ § 3.48 042 % g \ 62, 20803, -992) i
Soluble silicn «eueanrannvannns 8.870} ! 4010577 || 5.747 8.435 '7.037}84 M1 5 45atTST 9.021§8° 803115 ngos 2470 3.340%8“' 211 5 00ns 08 7.155§8°‘%°
Potnsh. ceneamemaciannnceanens 0.176 0.131 0.147 0,188 0.129 0.154 0.186 0.134° 0.151 0.128
Soda.cmacaanns B 0.004 0,080 || o 0.049 0.0156 0.042 0.003 0.119 0.034 0.035 0.014
TAMB . ceien venecrvovamnsneans 0.080 . 0.081 0.059 0,001 || 0.057 0,033 0.070 0.132 0.162 6,077
Magnoesi .o ioiaee aninens 0.112 0.087 0.127 0.151 0,125 0.149 0.085 0.353 0.148 0.180
‘Brown oxide of manganese .. 0.146 0.072 0.029 0.064 0.029 0.603 0.196 0.039 0.020 0.150
TPeroxide of iron...cae.---:.. '5.089 5177 4,812 5213 T4.160 9.212 0,765 3.803 5.877 . 4.343
Aluminn. cocveccerccacencrnns 7.805 4,383 5.670° 6.713 3.560 3.810 18.006 4.554¢ 5.779 9.572
Phosphoric 2¢id .cocavervenns 0.071 0.051 0.131 0.100 0.137 0.164 0.204 0,030 0.096 '\ 0.055
Sulphuric aeid. ocavvneannnnn. 0.055 0.069 ) 0.115 0.071 -+ 0,085 0,368 ©0.285 0,029 (! T 0.015 0.008
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— 1 e e
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. . i it

A comparison of the results shows that the red-clay soil of Cobb county contains an unusually large percentage
of phosphoric acid, and is a characteristie hornblendic soil, though containing little lime. Thereport of productions
from the county places that of these fresh lands as between 250 and 500 pounds of seed-cotton per acre, and after
three years as only from 150 to 300 pounds. The very large amounst of clay—nearly 20 per cent.—gives to the land
a cold, stiff character, unsuitable for cotton. ‘

The Monroe county soil and subsoil, which shows much less amounts of these elements, is reported to yield
from 800 to 1,000 pounds of seed-cotton when fresh and 500 to 700 after ten years’ cultivation. The land is much
more loose and sandy and has a little more lime than that of Cobb county, while the subsoil is more clayey. The
Monroe land is derived chiefly from biotite gneisses. '

GRANITIC LANDS.

Large and small areas of gray sandy soils having outeropping and underlying granite rocks are found in many
counties of the metamorphic region, but chiefly in its southern half, and cover about 2,600 square miles, The
rocks often graduate into the gray gneisses in such a maunner that the line of se_pamtion cannot easily be
determined. , v v . _

Topography and soils.—The surface of the country is generally rolling and broken, with sharply defined
and rounded hills in localities which have the granite bowlders or rounded masses,and broad level areas when only
the flat rock underlies the land. A little hornblende occasionally accompanies the granite, and black tonrmaline
crystals are also often found in the quartz-rock near its outerop. i 301
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The almost universal timber growth on all these lands is pine (either long or short leaf), with oak, chestnut,
hickory, and some black-jack. ‘ - -

The soil is often a coarse gray or gravelly sand from 3 to 6 inches deep, with a subsoil of yellow or red clay more
or less sandy, or sometimes a whitish impervious clay, the result of feldspar decomposition. The sc_>ils are Feported
by some as cold, but ure easily tilled and well adapted to cotton culture. About 2 per cent, of the entire granite lands
of the state are reported to be untillable either from their broken character or because of the exposure of the
granite or its near approach to the surface. In Columbia county one of these exposures is said to cover 125 acres,
there being nothing but flat and bare rock, having a Jow serub growth only in its seams and crevices. _

The yield per acre on these lands is about 800 pounds of seed-cofton when fresh and unmanured, equal to 270
-pounds of lint. Cultivation rapidly reduces this product to 350 pounds of seed-cotton. Cotton is planted only on
the uplands, it being liable to rust on the lowlands,

Localities.—The largest area of granitic lands lies south of Atlanta, covering all of Clayton, Henry, Fayette, and
Rockdale counties, and portions of Fulton, Campbell, Coweta, Spalding, Butts, Newton, De Kalb, Walton, G-winnett,
and Jackson, while an offshoot follows the river in a southwest course. It covers in all about 1,660 square miles,
and has a general altitnde of from 900 to 1,000 feet above the sea. The surface of the country in De Kalb and
Fulton and some of the counties southward is very broken, with granitic hills and outerops of large rounded masses
or weathered bowlders. Stone mountain, 1,686 feet high, or 800 feet above the surrounding country, and Little
Stone mountain (near Lithonia, in De Kalb county) are the most prominent of these hills. The base of the former
covers 2,000 acres. Southeastward, and also northeast in G-winnett and Jackson counties, the country is very mnch
more level but still rolling or undulating, the granite existing chiefly in its ¢ flat rock” character or largely
decomposed. Large areas of land lie beantifully for farming purposes in many parts of the region.

The rocks of the region are generally coarse, with large crystals of feldspar. There are quarries, however, of
fine building material. The mica is chiefly the clear variety on the north and west, but southward it changes to
black. Hornblendic gneiss appears in small patches, with accompanying red soils in many places southward.
The coarse granites give to the soil a loose gravelly and sandy character, with over 90 per cent. of sand and other
insoluble matter. ,

As shown by the analyses of a Clayton county soil, the lands also contain a fair percentage of potash and
phosphoric acid, though lacking in lime. These soils, from 3 to 6 inches deep, have a yellow or red clayey subsoil,
and are said to produce, when fresh, about 12 bushels of corn or 800 pounds of seed-cotiton, equal to 267 pounds of
lint, per acre. This yield, however, rapidly diminishes, and the use of fgrhilizers is necessary to keep it above 350
pounds after a few years’ cultivation. Even with the aid of fertilizers, which are almost universally in use, the
average yield per acre is only about 500 pounds of seed-cotton. _

The granite lands of other counties in the metamorphic region differ but little from those just mentioned. The
surface presents the same characteristics, with gray sandy and gravelly soils and red and yellow clay subsoils.

In Lexington, Oglethorpe county, large bowlders of granite are piled one on another. One of these, several

“tons in weight, is so nicely poised on a diagonal and central pivot that a sli ght rocking motion is easily given to it.
In their composition these granites vary greatly, those of Oglethorpe and Elbert being very fine-grained and
siliceous, with small specks of black mica, while those of other counties are coarse and more feldspathic. In Greene
county the feldspar is in coarse erystals. The productiveness of these lands is about the same as that of the large
granite region. , _

Granite, with pink feldspar~Another granite is found at points along the southern edge of the metamorphic
region the feldspar of which is a pinkish color and very coarse and the mica a black biotite. It is found only in
this lower belt, and then in small outerops in Muscogee, Jones, Columbia, and other counties. This southern granite
belb outerops largely in Columbia county, extends from Warrenton, beyond Sparta, nearly to Milledgeville, and is
found in Museogee county north of Columbus, ,

The following analyses are given of the granitic lands of Clayton, Lincoln, and Hancock counties :

No. 288. Sandy mulatto soil, 1 mile north of J. onesboro’, Clayton county, taken to a depth of 6 inches, the soil
itself being 3 inches and gray sandy. The growth is,hidkory, post oak, black-jack, and chestnut. -

No. 142. Gray sandy soil, southwest from Lincolnton, Lincoln county, taken 6 inches deep. This soil has a
growth of red and post oak, pine, and hickory. The subsoil of this (No. 143) was taken several inches deeper.

No. 170. Ogeschee ridge gray sandy soil from 11 miles northeast of Sparta, Hancock county, taken about 6 inches
deep. :
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Granitic lands.

o %gﬁ;’,"&‘f LINCOLN COUXTY. lgéggggf:
O &
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Between the soils of Lincoln and Hancock counties there is a strong similarity, except in the matter of lime and
organic matter, theredeing nearly twice as much lime and one-third less of organic matter in those of the latter; but
the soil from Hancock should perhaps be a little more fertile, hecause of the presence of even go little lime and the
greater retentive power for hygroscopic moisture. The Tineoln subsoil is no better than the soil, though it has a
little more potash. The amount of lime, phosphoric acid, and organic matter is less, and its retentive power is also
less, though there is present a larger amount of clay and iron. One of the most striking features in all these
analyses is the near agreement of the percentage of insoluble residue. The Clayton county soil is apparently superior
in every respect, except in the proportion of Yime. i

A noticeable feature in the soils of the granitic region is the increase of both potash and lime over that of other
metamorphic soils, both doubtless derived from the feldspars of the granite. The general average percentage of lime
in the granitic lands, as shown by these analyses, is 0.102, an amount sufficient to make these lands thrifty and
more durable than others. In the analysis of gray, sandy soils on page 33 the soil from Douglas county is apparently
of granitic origin, and should perhaps be so classed. '

TaE FLATWOODS.—These comprise but a small area in Georgia, though they are largely represented in South
Oarolina. - The largest belt is found entering from that state above the mouth of Broad river, passing with a
southwest trend across Oglethorpe into the upper part of Greene county. In Elbert county the belt is from 5 to 7
miles wide, and has a dark-colored soil and & growth of black-jack oak. In other counties the belt is about 4 miles
wide, and has a similar growth. The lands are very level, and in places large ponds of water are found. In some
places the soil is said to be tough and like pipe-clay, with some gravel, and is almost useless for agricultural
purposes; in wet weather boggy, and in dry as hard as abrick. A correspondent says of it: #The flatwoods have
a black soil, with a yellow-clay subsoil, producing all the cereals finely and continuously, but making cotton
successfully from four to six years after clearing; after that producing a sufficiency of weed, but not bolling, and
roined by rost.” '

The lands underlaid by the clay slates are not extensive in Georgia, and occur in small areas (as far as
ascertained) along the southern edge of the metamorphic. The soils are sandy and not of that cold, gray, clayey
nature represented in South Carolina. :

CULTIVATED LANDS OF THE METAMORPHIO REGION.—In the high and mountainous district of the Blue Ridge
region, especially in Towns and Rabun counties, there is a comparatively small amount of land snitable for tillage.
The farms are small, and are found principally along the water-courses. In the entire group of ten counties but
12.3 per cent. of theirarea (or an average of 79 acres per square mile)is under cultivation.

The lands of the region have a dark or red loam soil, very rich and durable, those of the Little Tennessee valley,
in Rabun county, being especially noted for their fertility and excellence; but in those counties which lie chiefly
outside or south and west of the mountains the lands are gray, sandy, and gravelly, with a yellow or red clay
subsoil. But little attention is given to the culture of cotton, because of (1) the distance from market and the

absence of transportation facilities, and (2) the severe climate of the region and short seasons suitable to the growth
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of cotton. The few cotton farms that do exist are usually found on the southern slopes of the hills, where they
secure the direct warmth from the sun and protection against the north winds. The erop is also stimulated and
hastened to maturity by the aid of commereial fertilizers, Farmers only plant a sufficient amount to provide for:
home use, the spinning-wheel and hand-loom being still in common use in these mountains.

Passing southward from the Blue Ridge counties, we find at first a small increase in acreage under cultivation,.
the average proportion in the counties of Franklin, Hart, Madison, Banks, Hall, Forsyth, Cherokee, and Pickens
being about 38 per cent.; but beyond these, fo the pine hills of the central cotton region,the general average of#
lands that have been or are now under cultivation is about 54 per cent, of the entire area.

The lands north of the Chattahoochee river, on the northeast, have almost entirely gray sandy soils, with but
a few strips of red clay. The subseils are almost universally clays. This section has been designated the
“ northeast division ” by the state department of agriculture, and the yield per acre with fair cultivation is reported
as follows: Corn, 20 bushels; wheat, 15 bushels; oats, 25 bushels; rye, 8 bushels; barley, 25 bushels ; hay, from
2 to 8 tons ; sorghum sirup, 75 gallons. Tobacco, buckwheat, and German millet can also be grown with great.
success. The fruits adapted to the section are the apple, cherry, pear, grape, plum in all its varieties, peach,.
gooseberry, raspberry, and strawberry. ' ‘

In the rest of the metamorphic or “ middle Georgia” region the products are—

Cotton, corn, oats, and wheat, and all the grains and grasses, and even tobacco, may be grown successfully, After the coast
country, this division was the first settled, and has continued to be the most populous in the state. A large proportion of the land has.
suffered temporary exhaustion by injudicious culture, which claimed evetything from the sdil and returned nothing ; but this ruinous.
practice is fast giving way to a more enlightened and economical system. The abandoned fields grown up in stunted pines, and for from
twenty to forty years considered useful only as pasturage, have been restored to cultivation, and are now among the most productive
lands of the state.—Georgia Department of Agriculture,

The fruits to which this section is best adapted are the peach, fig, apple, pear, strawberry, and raspberry. The:
yield per acre of the common crops under ordinary culture is: Corn, 12 bushels; wheat, 8 bushels ; oats, 25 bushels ;.
barley, 30 bushels ; rye, 8 bushels; sweet potatoes, 100 bushels.

The acreage devoted to cotton is naturally small in the northern counties near the Blue Ridge, and averages
no more than 1 per cent. of the entire area under cultivation in a belt a few miles in width, Seuthward the acreage
inereases rapidly, until in the southern half we find that the percentage of the total area occupied by this crop is-
10 to 15 on the east and 15 to 20 on the west, with three counties whose average is above 20 per cent., viz : Troup,.
Pike, and Clayton.

THE CENTRAL COTTON BELT.

The central cotton belt includes that broad strip of country extending across the center of the state in a slight.
south of west course from the Savannah river on the east to the Chattahoochee on the west, and is included between
the metamorphic on the north and the long-leaf pine and wire-grass regions on the south. Its width eastward
from the Uemulgee river has an average of about 40 miles, but on the west of that river it widens, its southern
limis; passing in a southwesterly course, via Albany, to the southern part of Barly county. Its extreme width along.
the Chattahoochee river is about 90 miles. The area embraced is about 6,835 square miles, and includes all of the
following counties, viz: Richmond, Glascock, Washington, Wilkinson, Twiggs, Houston, Taylor (nearly), Macon,
Schley, Marion, Chattahoochee, Stewart, Quitman, Webster, Sumter, Lee, Terrell, Randolph, Clay, and Oalhoun;, .
the Jower or southern portions of Columbia, McDuffie, Warren, Hancock, Baldwin, Bibb, Crawford, Talbot, and
Muscogee; the upper or northern portions of Early, Baker, Dougherty, Dooly, Pulaski, Laurens, Johnson, Jefferson,.
and Burke, and the eastern part of Sereven, along the river—all of twenty and parts of nineteen counties.

Within this central cotton region there are three distinct belts, differing very widely from each other. These
are: First, the sand-hills and pine belt on the north, and bordering the metamorphie region of the state, its sands
also often extending northward and covering some of its rocks; second, the red hills, adjoining the first belt on
the south; ‘third, the oak, hickory, and pine, sandy loam uplands, with clay subsoils, forming, as it were, a transition.
belt from the red hills to the sandy wire-grass region of the south, and gradually falling in elevation from the.
hills to the level lands of the latter. :

THE SAND AND PINE HILLS,.

The records of the state geological survey place the northern limit of this belt from a fow miles north of
Augusta and Thomson, & few miles south of Warrenton and Sparta, to Milledgeville, Macon, Knoxville, Geneva, and
Columbus, at which points the metamorphic rocks are found outeropping in the beds of the streams, while the sand-
hills extend northward a short distance along the uplands. The southern limik is eagily defined by the somewhat.
abrupt red clay hills along its border. Its width varies greatly, but is greatest on the east and west, about 25 or
30 miles from each of the large boundary rivers. Between the Ogeechee and Flint rivers it is rather narrow, but.
widens to the west to 20 miles or more in Taylor and Marion counties. On the Chattahoochee river-its southern:
limit is near the mouth of Upatoi creek. The area embraced in the sand-hills is about 2,950 square miles, ‘

The surface of the country embraced in this belt is high and rolling, and  this is especially the case near its:
northesr({}1 limit, where the altitude is from 500 to 600 feet-above the sea, and sometimes 100 feet or more above the
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®
adjoining metamorphic region. Southward the country falls to the foot of the line of ‘red hills, which often rise
abruptly from its limit. Again, in other localities, as between the Flint and Ocmulgee rivers, the lower part of the
belt }pljesents a broad plateau, which gradually declines southward. In the western portion of the belt the
transition to the red hills is gradual. The country is very hilly and broken, with a height of from 100 to 150 feet
above the streams, and is interspersed with deep gullies, formed by the washing away of clays and sands.

This belt is characterized by deep beds of white sands and gravel overlying white and variegated clays, with
ledges of a gritty and micaceous mass, called by Professor Lyell ¢ decomposed granite”. Heavy beds of rounded
) c‘1uartz. pebbles, sometimes containing tourmaline and other minerals, are found chiefly along the streams. Yellow
ferrnginous sandstone, sometimes approaching an iron orc in composition, and rounded concretions filled with
sand, are found over the surface of the belt and in great abundance in some of the counties. From the Flint
river to the Savannah on the east, where the belt is comparatively narrow, the beds of sand and clay deposits
are deepest, and where exposed by railroad cuts or excavations show the irregular *“ flow and plunge” structure.
The sand has a depth of 10 or 15 feet, and overlies from 100 to 200 feet of white or variegated colored clays, while
on the west of Flint river the latter is only about 50 feet deep, overlaid by thick deposits of red and white sands;

The usual timber growth of these sand-hills is long and short-leaf pine, gerub black-jack oak, sweet gum,
and some dogwood. Along the streams there is an undergrowth of bay and gallberry bushes, while their soil is but
little less than sand, darkened more or less by decayed vegetation.

The lands of the sand-hills region have a soil of white sand from 6 to 12 inches deep and usually a sandy
subsoil underlaid Ly variegated clays, and are not very productive, except where fresh or highly fertilized. The
yield after a few years’ cultivation is only about 200 pounds of seed-cotton per acre, but on the best lands it is 300
pounds. A large proportion of the lands originally in cultivation now lies “out ”,

RED HILLS.

A region of red hills occupies a narrow and interrupted belt, 4 or 5 miles wide, southward from the sand-hills
region, and passes through the northern part of the counties of Burke, J efferson, and Washington, the middle of
Wilkinson and Twiggs, and the southern part of Houston to Tlint river. West of that river, in the counties of
Macon, Schley, Sumter, Webster, Stewart, and Randolph, the red clay lands are found scattered over a large territory,
and, with the exception of a few large areas, they are rather in patches, being frequently covered by the white sands
of the yellow-loan) region.

The continuity of the belt throughout is broken by these sand-beds, especially on the west of Flint river,
where the sands are deeper and more generally distribated. The red-hills region is characterized by a high
rolling or broken and well-timbered surface, covered with deep red clay lands, more or less sandy, and having a
thickness of from 20 to 50 feet, including siliceous fossil shells and rocks, and sometimes beds of greensand. ,

On the extreme east, in Burke county, the hills have an altitude of over 300 feet above the sea and 175 above
Savannah river. Their red clays are covered by sands within a few miles of the river, and only outcrop in the bluff
and ou the sides of the hills. Silver bluff seems to be the most northern point of exposure of these ferrnginous
clays, the country northward being covered with the sands and white or variegated clays of the sand-hills region,
while southward it gradually falls and becomes more sandy, the exact limit between this and the sandy yellow-
loam belt being impossible to define. Much bubr-stone is found in fragments over the surface of this county.

Westward, in the counties of Jefferson and Washington, the country is more and more level until near the
Oconee river, where the high lands are cut through to a depth of 150 feet by the streams, and form broken and abrupt
Lills facing the bottewn lands. ' .

Still westward, through the county of Wilkinson, this broken and billy character continues, the sides of the
ridges between the streams showing outcropping marls and limestone. The summits of the hills are frequently
govered with red clays, which are also exposed on the south and east slopes, these sides being rather steep, while
on the north and west the decline is more gentle, and is usually covered with sand and a timber growth of pine, with
here and there small prairie patches of » black tenacious soil.

Still to the westward, in Twiggs and Houston counties, the red hills continue with broad summits and more or
Jess sand. In the latter county they are in some places abrupt or bold on the north, facing the sand-hills belt, with
gradual descents southward. The small patches of black prairie lands also ocenr in these counties. On the west
of Tlint river the country is much more sandy, with variegated and plastic clays covering hard limestones to a
greater depth. v '

The red lands are very generally associated with siliceous shell-rocks and friable ferruginous sanflstones, and,
as before stated, ave found in isolated areas over the entire yellow-loam region. The beds bave a thickness of 60
feet at Shell bluff, on the Savannal river, and 50 feet at Fort Gaines, on the Chattahoochee, but between these two
points they thin out to 10 or 90 feet as they approach the central Atlantic and Gulf water-divide. ‘ '

Soils.—The lands of thesered clay hills are usually somewhat sandy, and have a depth of from 12 to 24 inshes in
the eastern counties and from 6 to 12 inches in others. The subsoil is a heavy clay loam, deeper in color than the soil
and more clayey, which sometimes overlies a variegated and plastic pipe-clay. The growth is oak, hick01'§:, short-leaf
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pine, and dogwood, with beech, maple, and poplar onthe lowlands. Thelandsof the belt lying between the Savann‘ah?
and Flint rivers are considered the best of the region, and not only occur in larger areas, but are more productive
and durable, and are easily tilled. The subsoil is stiff and tenacious and hard to “hreak up”. The lands yiel_d from
800 to 1,000 pounds of seed-cotton when fresh, and 500 pounds after a few years’ cultivation. {el‘)orts give the
product after 50 years’ cultivation as 300 pounds. These lands are, however, preferred for small grain.

West of Flint river the red clay lands of southern Stewart, Webster, and Randolph counties have similar
productiveness and durability; but the more sandy of the red lands, while having, when fresh, a yield equal to the
above, are not as durable. After five or six years’ cultivation they produce only about 250 pounds of seed-cotton
per acre. The red hills of Chattahoochee, Marion, Quitman, and the northern part of Stewart county are chiefly red
sandy clays or red sands, from the large amount of red ferruginous sandstones that lie scattered on the surface of
the hills or form beds and ledges. The underlying strata are variegated clays and blue-clay marls. This portion
of the belt is, however, so broken, that for the most part only the low valley lands, with thin dark soils, are under
cultivation. ; ‘ :

There are isolated areas of these red clay lands north and south of the main red-hills belt, a few of which are
marked on the map. The most prominent of these is that of Rich Hill, in the pine and sand hills adjoining
the metamorphic, a few miles southeast of Knoxville, Crawford county. The summit of this hill is some 200 feet
above the surrounding country, and jts bed of red clay, 50 feet thick, can be seen for miles. Underlying it is a
bed of coral marl (Tertiary) and from 50 to 75 feet of variegated and joint clay. Deep white sands cover the
adjoining hills and ridges. : .

The composition of these lands is shown in the following analyses of soilg taken from various points in the belt
by the state survey: '

Nos. 361 and 362. Mulatto soil and red subsoil from 5 miles north of Louisville, in Jefferson county. These are,,
perhaps, fair samples of the eastern half of the belt. The soil is sandy, and was taken 6 inches deep. The subsoil,
while more clayey, is not properly a clay. The depth to which it was taken is not known, ‘

No. 266. Red hill soil from Dr. 8. S, Byrd’s place, 3 miles south of Americus, Sumter county, taken 10 inches
deep. Bubr-stone fragments, covered with guartz erystals and containing fossil-shell cavities, are in great
abundance on the surface of the low hills and in the soil.

No. 166. Red clay soil, taken southwest of Lumpkin, Stewart county. This represents a large body of red land
covering the high and rolling eountry. It was taken 6 inches deep. Terruginous sandstone is abundant over the
surface of these hills. ‘ : ' L

No. 322. Dark sandy upland soil from a few miles east of Fort Gaines, Clay connty, taken 6 inches deep. Timber
growth, oak, hickory, and long-leaf pine.

No. 323. Red sandy subsoil of the above is rather compact, and overlies a variegated or “calico” clay. -

Red-hill lands of the central cotton region.

JEFFERSON COUKNTY. | SUMTER COUNTY. [STEWART coux'rr.% CLAY COUNIT.
| N .
i G MILES SQUTIL . :
. 3 MILES SOUTH || s 3 . i OF TORT GAINES
& MILES NORTI OF LOUISVILLE, OF AMERICUS. “ESTIE)IFNLUMI’- 4 MILES BAST OF ¥ORT (xAII\Eb-'
Soil. Subsoil. ! Soil. Soil, Soil. Subsoil.
Na. 361, No.362. | No. 266 No. 166. No. 322. No. 328, -
Insoluble matter . 92,730 86, 872 1 84,501 78,422 90, 230 91.330
" 04, 113 90. 596 . e 76,18 . 9,17 ’ 630
Soluble siliea... . 1. 333} 3. 724} 1,699 %86 200 2 709} 76.181 1,940 }9‘)' 170 2, 350} o
Potash ....... e 0.180 0.330 0.075 0.184 0. 067 0.047
Soda .-. 0.005 0.145 0, 068 ‘ Trace. 0, 009 ©0.034
LA uervevnraesenaennnamars amranrarm oo amnsnmian e . 0.110 0.120 0. 081 0.219 0.110 0. 080
MAZRESIE e e . 0.075 0.110 0.177 0. 289 0. 090 0,087
Brown 0xide of MANZABESS.cvrrs . censrsrereemrannnanas 0.158 0,990 0,082 0. 164 0. 313 0.167
Peroxide of iron . ....... SR RPN 1. 188 2,016 3.013 4. 054 1. 927 2,442
ATIMINA «eciiniavcvaicarnrenee o cenara e cnn s anns . 1,770 3.041 6. 507 10, 598 2,141 2.205
PROSTIOTIC Q01 u e nen varmnevmreceaernenemmnnn sarnmems 0.128 0.924 0.066 0. 069 0.111 0.084
Sulpharic a6id «...ou.... . . 0.348 0.278 0.041 0. 035 0. 054 0.166
TVAtET AN OLFATIC MALEET anecnererereennmnenemnermenen 1,511 2646 4,193 8.300 2,881 0.993
7 U R U 99,676 99, 621 1 100, 503 " 100. 002 09, 882 100.08L
Hygroscopic moisture . 1.673 2,163 4,872 7.510 2.900 . 9,222
AbSOTLEA 86 .o converrasresveiretnnncercsnrercsonssans 18 C.0 16 C.°0 20 C.0 16 C.o 4 Co 15 C.°
. i\ .
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The soil and subsoil from Jefferson county shows the greatest percentages of plant-food, both potagh and
phosphoric acid being present in reagonable amounts, with enough lime to act upon them for a few years. The
percentage of sulphuric acid is extremely large. The Sumter county soil percentages are low, as is natural in a
country full of siliceous rocks. The phosphoric acid is very close to the limit of deficiency., The Stewart county
sample is an improvement on the latter in having a greater percentage of potash and of lime, the latter being sufficient
for the present to act on the low percentage of phosphoric acid. The Clay county soil is richer than the subsoil,
the latter being largely deficient in potash, lime, and phosphoric acid. The moisture coefficient is very low, which
is unnatural in lands of this color.

\

THE OAK, HICKORY, AND LONG-LEAF PINE HILLS OR YELLOW-LOAM REGION.

This region forms a belt of country across the state between the Savannah and the Chattahoochee rivers, and
extends in width from the sand-hills south to the pine-barrens and wire-grass region, Tts width varies greatly.
Between the Savannah and the Ocmulgee it is narrow, and is confined almost entirely to the country south of the red
Lills, from 15 to 25 miles. Westward to the Flint river it is wider, and in Houston county the lands are found north
of the red hills. On the west the area widens still more, one narrow belt extending southwest to Albany, while the
lower Hmit of the rest of the region extends to the Alabama line a few miles north of Fort Gaines, and the northern
passes west to the Alabama line at the mouth of Upatoi creek, The entire area embraced by the yellow-loamn

_region, including the red hills, is abont 6,650 square miles.

Bastern division.

ToroaRAPIY.—The surface of the country between the Savannah and the Flint rivers, while very Dbroken in
some localities, is generally rolling, with ridges parallel to the streams, and a timber growth of long-leaf pine,
post and Spanish oaks, and hiekory. The long-leaf pine is the most prominent, and in many places is almost the
exclusive timber. - - v :

Tn some of the counties, notably in Twiggs, Jefferson, and Burke, there are a few large areas of what are termed
«oaky flatwoods?, level uplands with a yellow clay soil, mostly free from the sands that generally cover it
elsewhere in the region, which have a prominent growth of post and red and black-jack oaks, hickory, and some
long-leaf pine. ‘ '

This yellow-loam belt extends southward along the larger streams into the wire-grass region in Screven county,
and occupies narrow areas, with a growth of oalk, hickory, et Along the Savannah river the belt extends as far
south probably as Sister’s ferry, in Effingham county, but the growth there is chiefly black-jack oak,

~ Red and yellow loam lands are found along the slopes of the pine hills adjoining the streams and their valleys,
and the entire area represented in Screven county forms about one-tenth of its surface.

This belt or region is underlaid at from 3 to 10 feet by the same bed of soft limestone and marl found under
the red hills and already described. It outcrops along the streams, and is easily accessible. Red-clay beds are
frequently found below the subsoil and exposed on banks of’ streams or hillsides, though the latter are generally
covered with sand. Siliceous rocks are abundant in fragments over the surface of the country, and among them

_are found opal, flint, buhr-stone, and the light aluminous or clayey variety. On the east, in Burke county, they
form Deds from 8 to 10 feet thick, and are the more compact rocks used for millstones. They seem to thin out to
the west toward the Atlantic and Gulf water-divide in Houston county. )

The soils of this eastern part of the belt are sandy and gray, except on the immediate surface, where they are
dark from decayed veget‘m:ion. Black, brown, and yellow ferruginous gravel is abundant in some of the counties
on the surface and mixed with the soil. The subsoil, at a depth of from 3 to 9 inches from the surface, is either &
yellow-clay loam or yellow sand. Lands having the latter are peor and unproductive, except perhaps for a year
or two, and are only kept under cultivation with fertilizers. The growth is almost exclusively the long-leaf pine.

The better class of soils, with their clay subsoils and mixed growth of long-leaf pine, oak, and hickory,are easy

to cultivate and are well drained, and yield an average of 500 pounds of seed-cotton per acre when fresh and 250 or
300 pounds after a cultivation of ten years. -

The oak and hickory upland soils of Houston county east of Fort Valley differ from the general class in being
often thin and underlaid by awhite and variegated pipe-clay. Ferruginous sandstone is abundant in localities, and
the growth is pine, oak, hickory, gum, €lm, and persimmon. Spots of red lands occur occasionally.

Western division.

West of Flint river these lands cover the greater part of the oak and hickory region. The upper counties,
and those along the Chattahoochee river as far south as Clay county, are hilly, and are usually covered with a
heavy deposit of sand. Underneath the sandy soil aresthe red and yellow clays over variegated and joint clays

with Cretaceous marls, The growth of these hills is oak and hickory, with a large proportion of short- and long-leaf
307
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pine, which also characterize these lands southward. Ferruginous sandstone is abundant in some localities on

high points. These lands ave but sparingly under tillage, owing to their broken character and to the abundance ot
good valley lands. i

Going southward from these hills the country becomes more level, and the soil is a finer loam. The clay subsoil

is covered by the sandy deposit to a much less depth, and buhrstone is found in fragments. There are large areas of

level nplands in Sumter, Webster, and Stewart counties, in the lower parts of Macon, Schley, and Marion, and in the

upper parts of Lee, Terrell, Randolph, and Quitman. In these counties the clays are underlaid by a hard limestone,

outcrops of which are seen in the bluffs of the Clhattahoochee south of Pataula creek, Clay county, in the caves

of Randolph county north of Cuthbert, and in the bluffs of Flint river at Montezuma. Pine, oak, and hickory.

also characterize the growth of this section. )

Going still farther south, into the counties of Clay, Barly, Calhoun, Terrell, and the Tower part of Randolph and

Sumter, we find the lands very level, except along the river. The sandy soil is still more shallow, and the red or

yellow-clay subsoil often comes to the surface, forming by admixture a mulatto soil sometimes 10 inches in depth.

Long leaf pine becomes more abundant and the growth more open, Lime-sinks are found, and underground streams

frequently are seen flowing through them. Streams disappear suddenly and as suddenly reappear miles away.

The rock, when exposed, is found to be a very white and soft limestone, composed largely of small corals and shells,

as in the eastern counties. The largest exposure of limestone is along the Chattahoochee river at Fort Gaines and

southward for 30 miles or more. ,

Siliceous shell-rock, varying in character from hard flint to soft, powdery material (fossiliferous), is abundant

and overlies the limestone. Silicified wood also ocenrs in many places, some of the logs having large diameters

and cavities thickly lined with small quartz erystals. h

On the east of these pine hills, and between them and the wire-grass country, is a belt of oak, hickory, and

pine nplands very similar in every respect to the northern portion ot the region. This belt comprises the western

half of Dougherty, central portion of Lee, and northward. The soils are largely sandy, with red or mulatto clays

interspersed in large bodies throughout. :

The yield of the fresh lands of the upland region, as claimed by correspondents with but few exceptions, is

from 600 to 800 pounds of seed-cotton per acre, or from 250 to 400 pounds on lands of several years’ cultivation.

There is, however, some difference between the enumeration results in the eastern, middle, and western portions of

the region, the product per acre rauging from 470 or 500 pounds in Burke and Washington counties to 424 in

Palaski and 309 in Twiggs, while on the west it varies from 414 in Chattahoochee to 300 in Early county.

The following analyses of samples from different counties show the composition of the lands of the oals, hickory,

and pine uplands:

No. 359. Gray sandy soil, taken near Bushyville, a few miles from Fort Valley, Houston county. Depth, about6

inches; growth, not given. The yellow sandy subsoil (No. 360).was taken a few inches deeper.

No. 252, Dark sandy soil from J. Shep. Green’s place, near Chokey creek, in the northeastern eorner of Lec

county. Depth, 6 inches; white marl beds underlie these lands at a few feet.

Oak, hickory, and pine uplands.

HOUSTON COUNTY. ' Lme cousy.
% i ! .
Soil. 1 Subseil, ‘ Dark sandy soil.
i
No. 859, No,380.. | No. 252,
H i
Tnsoiuble matter.......... [P B ;1 88. 090 ~ i 92, 460

SOLEDIE BIHCR. e eeeeresmmnerennnsassnninnnsnnsrmmensnnss 1.885§92' 56 985}90.9.0 1. 556}94'010

POMREN. «en e verneenmmececmmammmemesamerana s earaannnaanns 0.275 0. 200 0.095

0.130 0. 061 0.036

0.055 | 0. 065 0.076

0.043 | 0. 067 0.083

0.172 | 0.061 | 0.040

1.857 1,860 0,843

1,436 3. 282 2,649

0.105 0.102 0,039

0. 034 0.083 0.045

8,082 2.580 | 2, 854

TRORAL. < e eemnaeannes eearesteeaetaeeaamn e raeenann 100, 840 90. 338 100, 270

Hygroseopio moisture. .. 2,066 ©41ss 2.1%5
ADBOTDBA Ab. . cciie it i em—naan 16 C.0 16C.0 21 G0 l
i i

One of the most striking features of these soils %s their low percentages in lime and phosphoric acid. The

percenta%gsof potash in the Houston county soil is respectable, but is not so in the others. That the application of
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lime in all of them is of the first importance is very apparent to render available what little phosphorie acid there
is. In the case of the Lee county soil, this lime from the underlying marl-bed was applied a few years ago on tile
farm adjoining the timbered spot where the soil analysis was taken, resulting in a large increase in the cotton
yield after the first year. An excellent white limestone and indurate marl occurs, underlying nearly the entire
region, and is easily accessible. Still better than marl alone would be a compost of marl and fertilizers containing
both potash and phosphoric acid, as the amount of each of them that now oceurs in the soil would soon be exhauste:;’l
by liming alone. '

SOUTHERN OAX, HICKORY, AND PINE REGION.

The region embraced in this division comprises portions of the counties of Decatur, Thomas, and Brooks
lying along and near the Florida line. The country for the most part is high and rather rolling, and is abou‘é
75 feet above the open wire-grass country on the north or 130 feet above the river. In Decatur county it presents
a Dbolder front to that region than in the other counties, the ascent along the line from a point 7-miles south of
Bainbridge, thence eastward to near Attapulgus and northward by Climax, being quite abrupt. Eastward it
gradually assumes the wire-grass feature, and the line of separation is not so well marked.

The area embraced in this southern region is estimated to be about 2,317 square miles. The surface of the
country is for the most part very open, with a tall timber growth of long-leaf pine.

The soil is very generally sandy, from 6 to 12 inches deep, with mostly a clayey subsoil, underlaid by white
limestonie. A peculiar feature of the region is the presence of a red clay loam in small localities where the
timber growth is oak and hickory. Wire-grass occurs but seldom in this region, and siliceous shell-rocks are
almost entirely absent, except in some lowlands. The yield is reported to be from 600 to 800 pounds of seed-cotton
per acre after four years’ cultivation.

The following analyses show the composition of some of the lands of this region. The subsoils, unfortunately,
were not taken in every case: , , :

Nos. 307 and 30%. Gray sandy soil and subsoil, taken, respectively, at 6 and 6 to 9 inches depth from the oak
and hickory lands at Ocopilco, northwest of Quitman, in Brooks county. Sarsaparilla in abundance.

No. 165, Gray sandy soil, taken near Thomasville, Thomas county, 6 inches deep. Timber growth, long-leaf
pine, ' *

No. 161. Sandy soil, taken 15 miles southwest of Thomasville, Thomas county. Timber growth, long-leaf pine,
oak, and hickory. ,

No. 182. Hummock soil; taken near Barrows’ mill, in the northeastern corner of Decatur county, underlaid by
limestone. "

Lands of the southern oalk, hickory, and pine region.

; o
BROOKRS COUKTY. ! THOMAS COUSNTY. E!‘DECATUP. COUNTY.
| i
| {
OCOPILCO CUURCH. ‘ THOMAEVILLE. I%Zflkf‘%ml‘&géri BARRGWS' MILL.
Soil. Subsoil, | Soil. - Soil. || Bumumock soil
i | ——
» No. 307. No. 308, . No.163. No, 161 ; No. 182
v ; b
Inseluble MALEeT. seerenvrcneasssnsremnseimasarcamnnasnaennonrars 04,428 80. 070 . 2 04, 822 _ 92, 726 | 81,544 1
04, 957 85, 508 95, 859 03. 427 93,911
Solnble sflica .voveeerrvanaae PR PN . 0. 529 } 5,528 } . 1037 } ! 0. 761 % 2,367 3
PoOtnBl . cevnsvenamnnarcsncanses 0,209 0.255 0, 034 0.042 00t
4 n .
Bodt o vveienrraanas vee 0. 069 0,114 ], 0, 622 0, 042 o, 08
Limo....... veeewsanenn 0.141 0. 046 0. 045 0.019 0. 052
Magnesin .ovveeinnanionsn 6,031 0,025 . 0,048 0,016 l 0, (51
Brown oxide of manganese . 0.161 0. 089 0.020 1 0.108 0,047
Deroxide of from «.oveenaennns : 0,661 2.172 0. 930 [ 1.437 1150
Aluming . .oeeeeenneen-- s 1.195 4. 551 1.576 | 1780 | 1.690
Phosphoricacid..ooeennen PR Mevmneeeamenasnnnmanae PP 0.103 0.188 | 0.0t ! 0,021 | 0,243
| X ! o
Sulphurie neid . ......n e nareeeanemmemeenenamesosaareaa e oy . 0. 046 0,025 ! 0.035 0,026 | 0.028
‘Water and organic matter...... ceemanaans e imeeesenaesenavacn cens 3,113 2,820 | 1,036 E 3. 609 : 2,024
OtAL .. oveerrcomussoassnaaranannsesomasasesemmnumasesocaras 100. 626 95, 887 i 100. 214 100. 007 i 99, 552
Hygroscopio moisture - --.....coooeeenene i eeeresnrinemnnaaesian 1.705 '8,707 L3621 | 2,180 | 2, 630
ADBOTDON Db - o eeveenn semsssammmsnmmeensanssnmssansnteences nee 2200 2100 ; 12Ce l 1o

A marked difference is readily 0bsérved in the soils of Brooks and Thomas counties. The soil and subsoil from
Brooks are by far the richer in both potash, phosphoric acid, and lime, though even they do.not contain more than

tair percentages of each. The locality from where the samples were taken (northern part of Brooks) has more of the
: 309
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‘character of the lands of the central region than the soils of Thomas county, and there is a comparatively sparse
growth of long-leaf pine. The samples from Thomas county, on the cgntmry_, are from 1.ocaht¥es where thellong.leaf
pine is abundant, and the soils resemble more those of the long-leaf pine region properin their gre‘at deficiencies in
Ppotash, lime, and phosphoric acid. The hummock soil of Decatur, prol.)ubly a fa'n' represenjﬁa,mve of all of thg
hummocks of the southern part of the state, is rich in phosphoric acid, but Jeficient in all other important elements,
including even the vegetable matter, whose percentage ig nsually mach larger.

TLowlands of the central cotlon belt.

These comprise the bottoms and hummocks of the streams and gallberry flats. The bottoms of the larger
streams are usually liable to yearly overflows, and are therefore but little in cultivation. Their width varies from
200 to 1,500 yards, and even more in the sharp bends of the streams. The growth ]s usually pline, oal, hickory,
bay, poplar, maple, beech, gum, ete. The soil is a dark loam, more or less sandy, red in some of the streams, and
from 1 foot to 6 feet deep to 2 tenacious pipe-clay.

On the Chattahoochee river there is but little bottom land proper, the uplands approaching to the water’s
edge and forming bluffs. As cotton cropson all of the bottom lands are liable to injury from early frosts and rust,
corn and oats comprise the chief crops.

The gallberry flats are lowlands along the very small streams, which have a light sandy soil and a dense growth
of gallberry bushes abont 3 feet high and a larger growth of titi, cassino, small bays, and a few cypress. They
are somewhat marshy, and are not under cultivation. ‘

The hummocks, or second hottoms, of the larger streams above overflow are largely under cultivation, and on
some of the streams are very extensive. They are very level, and have & growth similar to the bottoms. The soil is
a rich sandy loam from 12 to 24 inches deep, with much decayed vegetation, and is considered the most productive
of all the lands of'the belt. An analysis of & hummock soil from Decatur county is given on page 43. Of seed-
cotton these hummock soils yield about 1,400 pounds when fresh and from 800 to 1,000 pounds after being cultivated
a few years. Heavy clays also underlie the lands, These lands are, however, not considered best for cotton, that
crop being liable to injury from early frosts and rust, thongh large crops are produced. They are said to be late,
cold, and ill drained. . .

The alluvial lands of the Savannah river are very Jevel and wide, and have a growth of beech, white and
water oalks, hickory, ash, holly, bay, bireh, walnut, mulberry, sycamore, and cottonwood, The soil, a fine brown
loam mixed with scales of mica, is from 2 to 3 feet deep, with a putty-like, tenacions pipe-clay, which is hard to till and
“hreaks up in clods”. These lands are largely under cultivation, being well adapted to cotton, corn, and grain,
though the former suffers wuch from rust and early frosts. The yield in seed-cotton is about 1,500 pounds on fresh
land and 1,000 pounds after a few years’ cultivation, and unless prevented by having the rows far apart, or by
other means, it grows to a height of 5 or 6 feet. Very little of this land lies out.

Along the Chattahoochee river, south from Columbus to Georgetown, there are many level valleys of open
prairie occupying a position similar to the second bottoms of other streams, but higher, and without their growth.
Tn Muscogee county these valleys are very broad and open, and have a fine sandy loam soil from 5 to 12 inches deep

* and a heavy clay subsoil.

In the counties south, where the blue-clay marls approach near the surface, these prairie valleys are richer, the
goil being darker and more tenacious. The sand and red elays of the adjoining hills enter more or less into its
composition. In the southwestern part of Stewart county this valley is two or more miles wide. The lands under
cultivation yield from 800 to 1,200 pounds of seed-cotton per-acre when fresh and from 600 to 800 pounds after five
or ten years of constant tillage: ! '

Oun the eastern side of the state, in Burke and Sereven counties, there are & number of ponds, some of them
covering many acres each, which were once drained and brotight into cultivation. The soil, while DI ack tromthe long
accumulation of decayed vegetation, was soon found to consist largely of a fine dust or silt, which, when dry, was
very light.  On being stirred up by plows or hoes this dust rose in the air, and by inhalation so jrritated and injured
the t1_1_roats and lungs of the workmen that the fields had to be abandoned. This dust is derived from the siliceons
zu}d finty I:OCkS that usually are found in heavy beds on the borders of these ponds. Esxaminations of these rocks
\Ylth th_e microscope by Lyell revealed the presence of very minute siliceous sponge spicules, with sharp, needle-
Jike points. The rocks, by their disintegration, have formed this fine and light dust, white, or sometimes red from
the presence of a little iron, and it is these spicules which have done the injury to the workmen.

Marls and limestone.

' Thr'oughout the eentral cotton belt there occur extensive beds of marl and limestone beneath the sands and clays
of the hills often exposed along the banks and bluffs of the streams. The marls, composed of a mass of comminuted
shells, are especially valuable agriculturally, because of their richness iun lime, and sometimes in potash and
phosphoric acid. They vary greatly in the thickness of their beds and in their character and composition, and
mostly belong to the class of stimulant manures that serve by their lime to make available for plant use the food

elemenfs' that'exi.st in the soil in an insoluble condition. There are also other beds containing much greensand
(glauconite), rich in potash and valnable as a nutritive manure. ‘
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The marls belong to the two geological formations, Cretaceous and Tertiary, and their localities and characters
have, to some extent, been examined by the state geological survey. Analyses have been made of some of the chief
beds, and the results are given below, as taken from the Hand-Book of Georgia. (a)

Cretacecous marls—The beds embraced within the Cretaceous region south from Columbus are generally of a
~ bluish micaceons character, and contain comparatively little lime, usually from 4 to 6.per cent., and are therefore
hardly worth the cost of removal to any distauce. The shells they contain are in a good state of preservation

and in the beds on Pataula creek, Clay county, they are far more abundant than farther north, in Chattahoocheé
county, or eastward from the Chattahoochee river. Their greatest exposure is along the river from the month of
Upatoi creek, Muscogee county, to that of the Pataula, in Clay county, the beds having athickness above the water’s
edge of from 15 to 20 feet. Insome places there occur beds of a stiff clay, yellowish or slightly bluish in color, in
which. the shells are of a firmer character and less broken and the clay apparently less calcgtreous, though s’till
properly belonging to the class of marls. ) )

Tn both blue and yellow clay marls there is much decomposing iron pyrites, which tend to render the mass
more or less acid in character, and therefore unfit for fertilizing purposes.

The following analyses have been made of samples of blue marl from a few localities:

No. 1. Blue marl from “the narrows”, Pataula creek, Clay county, dark bluish-gray color, a friable mass of
shetls and caleareons fragments mixed with fine, dark-colored earth—micaceous, the small particles of mica giving
it a glistening appearance, and slightly acid in reaction, hence dangerous to use alone, and should be mixed with &
small amount of caustic lime or purer marl before application.

, No. 9. Blue marl from near Hatchie station, Quitman county, of a light bluish-gray celor, coarsely granualar
and friable, containing sand and pebbles, and slightly acid in Teaction. *

No. 3. Blue marl from Bagley’s 1nill, Chattahoochee county, in general appearance and properties very similar
to No. 1. : ¢
) Blue marls (Cretuceous).

| {
CLAY COUNTY, ‘ QUITALAN com\"rr.]‘\ CH“‘TG“;‘J*N‘;‘IOYC.HEE
Patanla creck. | Hatchio station. | Bagley’s mill.
) . | |
No. 1. \l No. 2. . l No. 3.
1
S PO 71,112 \ 72,101 | 70,919
SOTUD10 SO e eeeeernnnsnamncnssnrmmnsmmnoes 2,913 0.123 ] 0.321
Totesh and soda ' 0.146 0.108 | 0.158
TAMG woveeeaarnnesd e eaeaaeae nianen . 4.801 ) 7.740 | 5. 551
MOAZNOSIN ceeenrammnaneonmnnas -~ 0158 | Trace. | 0.162
Oxidle of 4101 vevevnanerenacns ¢ 5,108 l 4,108 i 4,982
AT +oeeemeemmeemeammsanamsrmmsrmammeens 2,142 LAl | 1,391
PLOBPLOTIO RO «evevenre emmnsr ameanamnseses 0.815 | 612 | .98 |
SUIPHUTIC QEIE <oz e veraneavnnennmrmasassanaas 0. 543 i 0.312 l 0.430
Corbonie Aeid.ceuseenmecasrsnsemsinamacnimnees 3.740 1 6. 08L ‘ 4.362
Organio neid... rmer o rmsnm o vaanen 7.312 1 5. 352 | 8121
YTUULET +oe e o eemneses smeras smmmmcssocmsnannnas 2,450 | 2,491 | 2,560
PO +onnememeeensememmmenmnemessrrenans 100.130 l 100. 096 1 100,118

The comparatively small amounts of lime (for maxrls), and of potash, soda, and phosphoric acid, are readily
observed in the above, while at the same time the acid ‘character is shown in the large amounts of sulphurie acid,
which probably oceurs, combined with some of the iron, as copperas.

Blue greensand marl—There is, however, an extensive bed of blue marl along the banks of the Chattahoochee
river in Stewart county which is rendered valuable by its greensand character. Tt oceurs in » bed exposed some
15 or 20 feet, and for many miles along the river dips to the southwest, and finally disappears below the water. A
complete analysis has not been made of this marl, buta test for potash alone showed the presence of from 1 to 2 per
cent. of that element. ,

Tertiary marls.—The Tertiary marl-beds are far more extensive, as well as more valuable, than are the
Cretaceous beds. They are generally & white and friable mass of broken shells and fine corals, and are S0 compact as
to form almost perpendicular bluffs where exposed on the larger streams. This is especially the case with the's lower
or (laiborne beds, which occur at Tort Gaines, Clay county, forming there a bed 25 feet or more thick, and in tm'm
overlaid by bluish fossiliferous clays, and still higher by 50 feet or more of red loam. A whitelimestone underlies it,
This marl has nnmerous outcrops eastward to the Savannah river, where thick beds occur at the foot of Shell bluff and
at Silver bluff. It contains usually as much as 95 per cent. of carbonate of lime, and is well worth transportation

culture, 1876, The analyses were made by Professor W. C. White, of the University

a A publication by the gtate department of agri
of Georgia. i . 311
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.to the farms of the region and elsewhere. Its use upon the soil has been attended with a large increase in

productiveness, as attested by several farmers in Lee county. When used broadcast on the land, its effects are not
usually apparent in the first year’s crop; but afterward'it produces a marked an. continuous improvement, provided
there are fair amounts of potash and phosphorie acid already present in the soil.

The following analyses are selected to show the average composition of these marls :

No. 6. Marl from Shell blutf, Burke county. This marlhas afaint brownish tinge, and is coarsely granular and
friable, showing fragments and impressions of shell. A similar marl at Sapp’s mill, in this county, contains more
lime and 0.251 per cent. of phosphoric acid. ' .

No. 5. A nearly pure white marl irom Reddick’s quarry, Screven county, coarsely granular and friable, similar
to No. 6. Another bed at Crockett’s spring, in the same county, contains the same percentage of lime, but less
phosphorie acid (0.045).

No. 3. Dark-brown merl from Mrs, Longstreet’s, Effingham county, a mass of coarsely comminuted shells,
mized with sand, pebbles, ete.

No. 1. White marl from 2 miles north of Tennille or Station No. 13, Central railroad, coarsely granular,
friable, and dry. Contains fragments of fossil bones. )

No. 17. Light bufF-colored shell marl from Houston county (locality not given). This is one of three specimens
analyzed, a notable feature being the very high. percentages of phosphoric acid in each, viz, 0.758, 0.894, and
1.012. They have nearly the same percentages of lime, sand, iron, and alumina.

No. 13. Shell marl from the plantation of J. 8. Odom, near Montezuma, Macon county, light colored, friable,
and coarsely granular. '

No. 18. Dark-colored marl from the neighborhood of Albany, Dougherty county, loose and pulverulent.

L]
White marls (Tertiary).

1
. o EFFINGHARM WABHINGTON CON . DOUGHERTY
BURKE COUNTY. |6CREVEN COUNTY. COUNTY. COUNTY. MACON COUNTY. COUNTY,
HOUSTON
o COUNTY.
Shell blaff. R‘fgg‘}r‘g‘_ 8 M:g:, e;?:_g' Near Tennille. Wear Montezuma,, Near Albany.
No. 6. No. 5. No. 3. ‘No. 1. No.17. 7 No. 13. No. 18.
8.412 7,321 65. 620 5.328 13, 551 12. 642 14, 008
1.218 1.582 0,612 0,984 0.314 1,215 : 0,435
46,763 50~136 15. 948 49. 872 45, 654 48, 672 42, 876
T MAEnesif. ceaeaae ceeeennenmneaas 0. 046 0,054 Trace. 0.120 0.075 0, 035 0. 145
Oxide of iron .- 4,310 3,218 2. 380 1,654 2,082 3,025 2,654
Aloming. ... feerireeearne—an 0.621 0,849 1.354 0.408 1.114 1,756 1.328
Phosphoricacid.vacerueeacaaanae. 0.125 0.132 0.075 0,782 1.012 0,028 2. 574
Carbonie a¢id. .oo.iiiiaiiiinns 36, 521_ . 37. 054 12.452 39. 215 T 34.874 34.122 31. 958
Organic matter.....covvveemamaanen 0,752 0. 658 ) 0,256 Trace. 0,130 2,105 2,804
% 1 PR 1.314 - 1231 1.168 1. 628 1.194 1. 450 1,628
b V2 71 DI 100, 080 101, 835 99, 365 80. 981 100. 000 100, 050 100, 000

While all of the above marls are highly valuable because of their high lime percentages, those from
Washington, Houston, and Dougherty counties are made more especially so by their additional very high amounts
of phosphoricacid. The Dougherty county sample is extremely rich, and its extraordinary percentage of phosphoric
aeid is probably due to the presence of animal bones. :

Greensand clays.—Overlying these beds of limestone and white marl in the counties of Twiggs, Wilkinson,
and Houston are other beds of greensand clays from 12 to 24 inches thick. These contain, as shown by analysis,
from 2 to 3 per cent. of potash, and are well worth removal to those farms whose soils are lacking in this element of
plant-food. A complete analysis of the marl has not been made, : o

LONG-LEATR PINE AND WIRE-GRASS REGION.

This region covers a large portion of southern Georgia south of the oak and hickory and pine lands of the central
cotton belt, extending from the Savannah river on the east to the Chattahoochee river on the west, and including in
its area eighteen whole counties and large parts of others. The entire region is,as it were, a vast plain very nearly
level, except on the north, and covered with a growth of tall long-leaf pine. Their large and straight trunks are
devoid of branches for from 30 to 100 feet above the ground, and stand so far apart as to make an average of only -
from 50 to 75 trees per acre, with only here and there some undergrowth. Inmostof theregion public roads are of use
only as guides and a means of crossing any small streams that may come in the way, and to avoid the fallen timber
thatmarks numerous storm tracks. Overlarge areas, where the landg are a dark sandy loam with yellow sandy subsoil,

the roads are compact, hard, and smooth. Houses in this region are few, and the feeling of loncliness that steals
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skﬁ{\- traveler passing through the ¢piny woods” for the first time is enhanced by the peculiar sighing of the
LhQ among the tree-tops. The r(?ots of the pine tree do not penetrate to a great depth, but re rather inclined
q Xead out under the surface soil, and the trees are therefore easily uprooted and thrown to the ground by a
)Qtlthm would searcely affect another growth. As a consequence, the paths of destructive winds in the seetion
t@, murked for many years by fallen timber, which lie parallel with the track or with the tree-tops toward its
® X, The hearts and knots (¢lightwood?”) of the degaying pine timber are utilized for fuel (making quickly-

“Q ¢, durable, and hot fires), and also for light instead of lamps, by the backwoodsman. Lumber, tarpentine,
1{ and chareoal' are prominent proqucbs. «Tyrpentine farms” of from 10,000 to 75,000 trees each are found
ghout the entire region, and especially in the middle, eastern, and southeastern portions.
. hen once killed, either on cultivated lands or on burned areas, the long-leaf pine does not return, but is
‘.}t:?'ed by a stunted short-leaf species (“loblolly pine”). Large open tracts or ¢ prairies” are now heing farmed
ig section of the state, the grass and undergrowth being yearly burned off,
t]tfhe lon_g'-leaf pine, while one of the most prominent characteristics of the wire-grass region, is also found
S ward in small patches even as far as the Tennessee line, while north of the central cotton belt it becomes
My gller growth.
© ~A s might be judged from the name given to the region, its chief characteMstic feature is the so-called wire-grass
Lous species of Aristida), that covers the entire region from the Savannah river westward to the Chattahoochee
21 5ndinto Alabama, In many places it formsa thick ¢ carpet” over the land, while westward especially it is not
‘@nse. This wire-grass is, as its name implies, along and round bladed grass, tapering to a sharp point, growing in
®@ tufts, which bend ountward on all sides, though quite stiff and upright for from 6 to 12 inches from the ground.
the spring, when young and tender, it furnishes excellent pasturage, and stock-raising is now becoming the chief
‘s ry of the region. As winter approaches the grass becomes coarse and tough. It is said to be easily choked
5 Yoy the weed known as dog-fennel ”, und whenever once destroyed, either by cultivation or otherwise, does not
Tiry, Another peculiarity is that it is never found on lands that are subject to overflow. It is also. found in
tGYyes in the coast region and on the islands.
SrrREAMS.—The streams of the long-leaf pine and wire-grass region soon after they leave the oak and hickory
& Tecome slow in their movement, and have banks from 25 to 30 feet high (showing on some of the streams -
vy beds of sandstone), with bottom lands not very wide, having a growth of magnolia, bay, and titi. Southward
33" become slower in movement, with Dottom lands increasing in width, and having banks only from 15 to 25 feet
rIa. The small streams are usually very sluggish and dark from decayed vegetation. They often have little or
1> ottom land, and but for the undergrowth that skirts their low banks a traveler would hardly suspect their
o ximity until at their very edge. The saw-palmetto appears on the lowlands, while the pitcher-plant also covers
‘gre areas. The former increases in growth until it finally seems largely to displace the wire-grass in the coast
¢L swamp counties. The growth of the bottoms in the lower section differs but little from that in the upper.

The surface of the upper and western portions of this region is somewhat rolling or undulating, with a few low
lges or hills, and is elevated from 25 to 50 or even 75 feet above the streams and from 200 to 500 feet above the
a. This is especially the case in the northeastern and southwestern portions of the region, which also differ
y1a the rest in being underlaid by limestone (¢ lime-sink region”) and having a better class of soil, as indicated
. the occasional admixture of oak and hickory with the long-leaf pine. '

The differences in the two regions mentioned are sufficiently great to justify a subdivision into what may be
rmmed the ¢ pine barrens” proper and the * lime-sink ? divisions, the growth of Jong-leaf pine and wire-grass being
i11 common to both. This entire wire-grass region 1is the special home of the gopher (* Testudo polyphemus 7,
pose holes are marked by the innumerable small hills of sand seen everywhere. The salamander (triton sp.) is

go anative of this region.

THE LIME-SINK REGION.

Phe lime-sink region lies chiefly on the west of the Atlantic and Gulf water-divide. The soft limestone
ldeﬂyiug this section, instead of the sandstone alluded to, is accompanied on the surface, and sometimes in
(LS, by masses of 2 siliceous and aluminecus and often flinty shell-rock. The eastern limit of this lime-sink
’gion is marked by a line of low ridges pranching off southward from the main divide and separating the waters

Withlacoochee rivers from those of the Tlint river. This line passes through the eastern side

» £he Allapaba artd
~Vorth and Colquitt counties, and southeastward into Brooks and Lowndes. The region embraces about 7,020
except a strip along the eastern

, are miles, and includes the following counties and parts of counties: Screven,
3 1 northern sides of the county; the lower part of Burke; the upper part of Bulloc];; all of Miller, Mitchell,
v 1 quitt, and Worth ; the southern parts of Pulaski, Dougherty, Baker, and Barly; the northern parts of Decatur,

bt omas, Brooks, and Lowndes; the eastern parts of Dooly, Lee, and Dougherty ; and the western parts of Irwin,

= yxien, Dodge, and Wilcox.

' In this lime-sink region the banks of the streams
ibjl a growth of oak, hickory, walnut, magnolia, and dogwood. The

r

4

are from 50 to 75 feet high, and the bottoms rather narrow,
water is generally clear, though not rapid in
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movement, On the uplands the timber growth is almost exclusively long-leaf pine, except in the vieinity of the largo
streams, where oak is.found to some extent. The country is very open, and resembles very much the pine barrens,
though it is not as level.

The depressions of the surface, called ¢“lime-sinks”, are caused by the dissolution and wearing away of underlying"

limestone. Into one of these sinks sometimes a small stream falls and disappears, while in another the nnderground
stream may be seen flowing past. In others the water is still and quiet, but rises and falls in conjunction with some
neighboring large stream, thus showing underground connections. Tounds are also abundant, one of these, near
Bainbridge, Decatur county, being 3 miles in circumference. Caves are often found agsociated with these sinks, and
in some the great rush of air that either enters or comes from them has given to them the name of “Dblowing
caves”. ‘
" Agricultural features.—This is a better cotton-producing region than the pine barrens, and Decatur county was
at one time reported to be even the ¢ banner cotton county » of the state in total production. It is said that 4 per
cent. of the land is irreclaimable swamp, and of the remainder over 26 per cent. has been cleared. Much of
this is veported as now lying ont; but 15.5 per cent. of the area is under cultivation, and of thig 34.4 per cent.
is in cotton. '

The uplands of the region, with their long-leaf pine and wire-grass, have a gray, sandy soil, which is from 6
to 12 inches deep, and a red or yellow sandy clay subsoil, and contains some ferrnginous gravel. These lands are
less under cultivation than the other varieties, as they are not as productive or as durable. They yield at first
from 500 to 800 pounds of seed-cotton per acre, but after eight or ten years, without fertilizers, this is diminished
to 350 or 500 pounds. The country is so sparsely settled that the farms are located chiefly on the better classes of

land.
The following analyses of soil and subsoil Nos. 500 and 501, taken near Sylvania, Screven county, may be

" comsidered a fair representation of the lands of the lime-sink division of the wire-grass region. The soil was taken

6 inches deep; the subsoil from 6 to 12 inches. Growth, long-leaf pine.

Long-leaf pine land, Screven county.

Soil. Subsoil.
No. 500. No. 501.
Ingoluble MAtter. .ocevrerereannnnsnrermeenanss 93, 050 04, 820
93,916 95, 410
Soluble silies, ... 0. 866 } 0, 590 }
 Potash.......... - 0. 320 0,102
21 R G P 0.168 0. 051
T SRR 0.129 0.043
Magnesin...oocevneernananns 0,116 0.038
Brown oxide of manganese.. e 0.103 0. 067
Peroxide of iron .....venuninn 0.672 1. 090
N 1111 1 - U U 1.095 1.078
Phosphoric 8cid .. ovrvmrrireriannncaneaes R 0.125 0.112
Sulphurie acid .......oiiiin . 0.125 0. 067
Water and organic matter ........eecmen oot N 3.617 © 1.575
JLE1 2. R 100. 386 09. 628
Hygroscopic moistire -.ocee cocemeencnaiaanes 2,950 1.171
‘absorbed ab --oeoneonenee. tememnaseranee s 16C.0 20 C.0

In this case the soil proves to be mneh richer than the subsoil in all the essential elements of fertility. There
is a fair perecentage of potash, phosphorie acid, and lime.

The bottom lands lying along the rivers and hummocks of the ereeks have a dark loamy soil (alluvial), with a clay
subsoil at a depth of from 10 to 20 inches. They are very durable, and yield from 800 to 1,000 pounds of seed-cotton
per acre when fresh, and nearly the same after several years’ eultivation. The growth on the streams is white and
red oaks, ash, hickory, poplar, beech, bays, and magnolia; on the uplands, along the large water-courses, oaks are
a promiuent growth. c ' ‘ o

No. 504, Black soil from Brier creek near its junction with the Savannah river, in Screven county. This soil
has a depth of from 1 foot to 3 feet, and, as its analysis below shows, contains over 29 per cent. of vegetable matter.
Its native growth is chiefly cypress and black gum. The subsoil is either sand or a pipe-clay.
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Bottom land, Brier creek, Screven county.
! No. 504.
Insoluble matter ..ol 63,310
Soluble silict .evveueenns 3.405 } 66.715
Potagh.--ccverneconnnnns 0.315
008 cevnutrennnennaann . 0.184
Lime....- eroanseaneeneeen 0.235
4 P MAENesif ccaaer e 0. 044
Brown oxide of manganese 0.074 | .
Peroxide of iron 0.449
Aluming....... 2. 050
I Phosphoric 86i@ «oeeesnennemranecrnennmnnaaes 0. 208
Sulphuric acil. ... coves cavemcranenmroaransasns 0.137
Water and organic matter .....c...coove-an .. 28. 150
Total cvrevecencmnnnsvancvonansans “ﬁmf
Hygroscopic moisture «.-...-...vvoeas- — 12.840
absorbed ab..c..eivumnnvansonaennaaens 20 C.°
BIUIIIS «cncur sananssomsonansnemnanssnanocsssass 15.913
Available INorganiCeeersesaneacnenonnaresnnene 1. 264
Axvailable silies .ccvorneen 0.169
Available phosphorie acid. coveenrvreenrennnanns ©0.127
Availableironand aluming. .occcveeionnaneennan. 0,916
Available JHMe «cvecervmmeeeramnrenrasnnocseanas 0.171
. Available MAZNESIA . ceusrerrasnenmeco e ' 0.015

The large percentages of potash, lime, and phosphoric acid make this a very fertile soil. These elements are
probably largely derived from the oak and hickory lands on the north, in which the stream has its source, and
through which it cuts its way.

Hon. George R. Black, of Sylvania, says of the productiveness of this soil:

" These 1ands produce cotton remarkably sell for three or four years, but after a few years' cultivation the cotton Jecomes subject to
zust, For corn these lands are famous, producing very fine erops for a long series of years of continuous cultivation without fertilization.

PINE  BARRENE, OR SANDY WIRE-GRASS REGION.

The division known as the pine Darrens proper covers an area of over 10,000 square miles, and includes the
following counties and parts of counties: Tattnall, Montgomery, Emanuel, Telfair, Appling, Coffee. the middle of
Effingham, the southern portions of Bulloch, Johnson, and Laurens, the eastern parts of Wilcox, Irwin, Berrien, and
T.owndes, the upper portions of Pierce, Wayne, McIntosh, Liberty, and Bryan, and areas in Jefferson, ‘Washington,
Dodge, Ware, and Clinel, and is indicated on the map by a deep green color. Tt has a generally level or slightly
undulating surface, and is underlaid in many places by a sandstone, which juts out in bold bluffs on some of the
streams. The soil is usually fine and sandy, with a yellow sandy subsoil, though clay frequently anderlies it. The
surface of the country in the upper counties is rolling or undulating, bub becomes quite level southward, the soil
also becoming less sandy. The lands contain much ferruginous gravel or brown pebbles. The Atlantic and Gulf
water-divide forms a rolling country as it passes south and then southeast through the counties of Dooly, Wilcox,
Irwin, and Cotfee. - '

-The wire-grass region terminates near the coast, forming the second terrace. From this terrace there is a
descent for 15 or 25 feet to the savannas and pine-flat and palmetto lands. This terrace is very marlced along its
course from Effingham cbunty, 30 miles above Savannah, through Bryan and Liberty (near Hinesville), MeceIntosh,
Glynn, and Camden counties, to the Saint Mary’s river, 30 miles west of the coast-line. The lower limit of the
region, however, leaves the terrace in Meclutosh county and turns westward nearly through Ware county, and
thence southward to Florida, the Allapaha river nearly marking its course. PBetween this line and the coast the
saw-palmetto supplants the wire-grass. .

The country in this lower or southern part of the wire-grass region is more open and the views are more
extended than on the north, being broken only by the mauny cypress ponds and small streams, with their dense
and low swamp growth. Rocks or stones are almost wholly wanting on the surface. ‘

Agricultural features.—This cannot properly be called a cotton-growing section of the state. Of the large area
included in it, the estimate made by the Georgia department of ‘agriculture is that about 6 per cent. consists of
irreclaimable swamyp, and of the remainder only 15 per cent. has beew cleared for cultivation. Returns show that
.of this a large pereentage now lies out, and that but about 5 per cent. is under actual cultivation. About eighteen
counties are devoted to cotton culture, lnmber and turpentine interests absorbing nearly the whole attention of its
country people, especially near the navigable water-courses. The introduction of fertilizers in this section has made
the cultivation of cotton profitable, and has broken up to some extent the old method of throwing away old land
and taking in new. ' : 315
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The soil of the uplands is sandy and gray or ash-colored, 12 inches deep, and has a subsoil of yellow or orange-
colored loam, In the higher regions there is gometimes a elay sabsoil approaching the surface, giving to the land
greater fertility and durability, as indicated by the oak and hickory growth. The soil is frequently covered with
gravel, either of quartz or of ferruginous concretions, yellow or dark-brown externally, and either smooth or
rough, with a black interior. These latter are commonly known in some of the counties as the so-called ¢ Georgia

ills?. : ’
g Both kinds are found in the upper portion of the region; but in the lower the ferruginous concretions only are
observed, and then usually on the low Lills. It has been noted that on lands containing these latter c(ztton is very
liable to rust.

These sandy soils, while producing a very good crop of cotton when new and fresh, very soon wear out, and
without the aid of fertilizers their cultivation is not profitable.

The yield in seed-cotton on fresh sandy uplands without the aid of fertilizers is about 500 pounds per acre,
though some correspondents report more than this. After cultivation for several years, thisis diminished to about
300 pounds of seed-cotton, or 100 pounds of lint, per acre. This, when sold, would bring only about $10, with a clear
profit of only from $2 to 84 at the estimated cost of production and'marieting. Of other crops, corn and oats yield
10 bushels per acre, while sorghum-cane does very well, and much attention is given to its cultivation.

The bottomn lands in some counties are considered better than the uplands, but are more or less liable to-
overflow. In the northern seetion it is found that where cotton is cultivated it suffers from rust and is liable to be
killed by early frost ; hence corn is raised instead of cotton. The soil is very sandy, and is colored almost black by
decayed leaves and other vegetation. Its depth is 12 inehes or more, and it is sometimes underlaid by clay. The
growth is poplar, cypress, and titi, with some pine and ¢fever-tree”, or ¢ Georgia bark ” (Pinckneya pubens).

The second bottoms or hummock lands differ from the bottoms in being above overflow, but their other features
are similar. )

The following is the analysis of a fair sample of the soil and subsoil, Nos. 509 and 510, of the pine barrens.
The specimen was taken in the “neck” of Telfair county, near Lumber City, by Captain O. A. Locke, of the
United States engineer corps. Depth of soil, 6 inches; subsoil, from 6 to 12 inches. Growth, long-leaf pine and
wire-grass. )

Pine burrens and wire-grass land, Telfair county.

Soil. Stibaoil.
No. 609, No. 510.
Insoluble matter 93, 364 e 73,480
Soluble silica 1T e | s
Potash.ccoeiineiinnnan : 0. 094 0, 251
. 1T 5 RN 0.078 0.169
Lime........ e - 0, 022 0. 035
Magnesia 0.156 0.826 |
Brown oxide of mANgANeSs ceevaneeeanenoviaas 0.018 0,031
Peroxide of iron eer 0.974 4418
AlUMIDA o tvrireenvmrencrerraamareesammnamasaas 2,202 11. 659
Phosphoricacit... ceose o iiiiimmiennncesnsas 0. 039 0. 024
Sulphuric acid . e- 0. 082 0. 290
Water and organic matter...ee.cevnrcneneannn. 2,080 5278
Total oot rer e e 100. 260 100. 206
HUMUS wereveeneieennriaar nmcrnesennscaanns 0.836 |ooioeiiineiain h
Available inorganic . L1298 feeerernoeeennnnens
Hygroscopic moisture .. 1. 068 8.752
absorbed nb ... iiiiiiieiiiiaaes 15,5 C,0 15.50.0 ,

Little ean be said of this soil exeept that it is very poor in all the elements of fertility. A rather remarkable
feature of the subsoil is, that although containing so much clay (iron, alumina, and soluble silica) its amounts of
phosphoric acid and lime should be so deficient. Its water and organic matter are also large for a subsoil, while
its percentage of potash is fair,

PINE AND PALMETTO FLATS.

The region thus designated lies in the southeastern corner of the state, around Okefenokee swamp, and embraces
mainly Charlton, Echols, and Clinch counties, and large portions of Ware, Pierce, and Wayne. It is considerably
nigher than the belt of the coust region that extends across other counties to the Savannah river, a dotted line
through Glynn and Camden alone marking the line of separation between the two on the map. The country is

very level open, and sparsely settled, and is covered with many swamps having a dense growth of titi, tupelo, and
316 :
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plack gums, sweet and loblolly bays, cassino, a short-leaf pine (Pinus Illiotti, or pitch pine of Mississippi), all
interlocked and frequently tied together with bamboo briers, forming an impenetrable thicket. Long-leaf pine and
cypress are the timber growth, and the open lands are often covered with a low and dense mass of saw-palmetto,
gallberry bushes, and some wire-grass. ‘

This region is about 125 feet above the sea, the descent being very rapid on the east from Okefenokee swamp to -
Traders’ Hill, at the head of tide-water on Saint Mary’s river. Thence there is a level second terrace to the edge of
the savanna lands, 15 miles east of Colerain. This terrace is covered in places with deep, white sands, and is very
similar to the third or Okefenokee upland.

In the entire section but little cotton is produced. The lands are sandy, though firm, and the roots of the saw-
palmetto (Sabal serrulata) not only make travel disagreeable, almost forbidding the use of four-wheel vehicles, but
give trouble in farming operations. The lands wear out rapidly, and have not as yet been renovated with fertilizers,
new and fresh tracts being incloséd and cultivated. Inthe swamps the white sandy bottoms are covered with a muck
several inches deep, while streams of dark and even black water flow sluggishly among the roots and cypress knees
and across open spaces.

The creek bottom lands and hummocks of this pine-flat region are not very wide, and have a dark loam soil from
8 to 12 inches deep, with a clayey subsoil underlaid by a blue clay stratum. This latter is found also in wells
on the uplands north of Homerville, Clineh county, at a depth of 9 feet from the. surface. These lands, while
considered the best for cotton, have but a small area devoted to thaterop. 1t is claimed that its late planting, and
consequent late maturity, makes it Jiable to be killed by early frosts. The growth of these hummock lands is
chiefly oak, black gum, maple, and tupelo-gum, cypress, ete. The soil is said to be late, cold, and ill drained.

Okefenoleee swamp.—This swamp has a width of 30 and a length of 40 miles, covering an area of about 500,000
acres. Itisin reality an upland swamp, having an altitude of 120 feet above tide-water on the Saint Mary’s river, 4
miles distant. A sand ridge (part of the water-divide of the state) 30 feet above the swamp extends along its
eastern border to the south, becoming lower as it reaches the southern horseshoe bend in the Saint Mary’s river. The
swamp is highess on the northeast, and falls irregularly to the south and southwest from 1264 to 111} feet at .
Ellicott’s mound and on the southwestern corner.

The eastern part, 12 miles in width, is an open “prairie” or marsh, largely covered with water, in which are
long rushes and water-lilies. Under its surface is a dense body of moss from 4 to 6 feet thick, the great mass of
which is decayed, forming muck and peat. Tt is so dense that it will readily bear up a man’s weight, merely sinking
a little and rising for many feet around; hence the name Olkefenokee—¢ trembling earth.” Small islands, covered
by clumps of cypress, bay, and cassino, frequently occur. The western part of the swamp is mostly covered by
eypress trees and a dense growth similar to that of the small swamps outside, so tied together by bamboo briers and
vines as to be impenetrable except by slow and tedious cutting away with bush knives. Small open marshes, and
also a number of large islands, are found throughout this region. These islands are quite level, but are slightly
elevated above the swamp lands, and have a sandy soil, with an open timber growth of long-leaf pine and a very
low undergrowth of saw-palmetto, and are similar in every respect to the mainland. Their dimensions are 3 or 4
miles by from 1 to 2, and they are bordered by a low hummock land, on which there is a growth of magnolia, oak, etc.
Hunters find deer and bear on these islands. The soil or bottom of the swamp proper seems to be but little else

_than white sand.

"COAST REGION.

The coast region embraces savannas, live-oak lands, and islands, covering in all about 2,045 square wmiles.

SAVANNAS.—The region properly designated savannas # occupies a belt of country from 10 to 15 miles wide
between the pine barrens and wire-grass region on one side and the coast live-oak lands on the other, extends
from the Savannah to the Saint Mary’s river, and embraces nearly all of the counties of Chatham, Bryan, Glynn,
and Camden, and large portions of Liberty and McIntosh. The surface of the country is very level and 10 or 15
feet above tide-water, and comprises what is known as the first terrace. Its northwestern limit is the Dbluft of the
second or wire-grass terrace, passing through the lower part of Biffingham (20 miles north of Savannah) into Bryan,
where it is 50 feet high. Southward through Liberty county this bluff forms the gravel hill”-south of Hinesville,
which has an elevation of from 15 to 30 feet above the sea; deep gands are fonnd here, Thence the limit extends
through MelIntosh county to Waynesville, and, on the eastern side of the Satilla river, into and across Camden
county at a distance of about 15, miles east of Colerain, At this last point the rise is about 25 feet, Within this
region, adjoining the marsh lands, there is a belt of live-oak land having a width of several miles which properly
Dbelongs to the savannas. This region along the first or lower terrace is noted for its beautiful meadow or savanna
lands, which are broad, flat, and open plains, having no growth other than sparse and tall long-leaf pine and
a thick undergrowth of saw-palmetto, with here and there bunches of wire-grass that has found its way down
frow the upper terrace. In the spring and early summer months these plains are covered with a dense growth
of flowers, which gives to them an enchanting appearance. The savannas at one time covered a large part of these
counties, but the custom of burning off the lands to cause a growth of young grass for grazing purposes has also
produced a serub undergrowth of trees and bushes. The soils and subsoils outside of the live-oak lands are
sandy and not much nnder cultivation. The streams are dark and sluggish. 317 ‘

»




52 ‘ COTTON PRODUCTION IN GEORGIA.

T.IVE-OAK AND COAST LANDS.~—Along the coast (as well as oceupying the istands) from the Savannah river to
Saint Mary’s river there is an irregular and interrupted belt of yellow or mulatto sandy lands about 10 miles wide,
whose characteristic feature is the growth of very large live-oak trees. Trom their widely-spreading branches thers
hangs 2 very great prdfusion of *long moss” (TLillandsia usneoides), its long gray streamers reaching often as much
as 10 or 15 feet toward the ground. Associated with the live-oak there is a growth of red and water oaks, hickory,
chineapin, pine, red cedar, sweet gum, cabbage palmetto (Sabal palmetto), sassafras, a\.,nd a tall Vari'ety of .bluﬁ‘
palmetto (Chamerops hystrix). There are properly three divisions of this live-oak belt, viz, upland or ridge, middle,
and lower bottom lands, each comprising about one-third of the area. The first has sandy soils and subsoils, whicl
ave not considered as remunerative. The bottoms, on the other hand, are very rich, and have a dark soil underlaid
by ablue clay. ‘

These lands are well adapted to sea-island cotton, though but little attention is given to its cultivation. The
yield is about 400 pounds of seed-cotton per acre. .

Analyses of & representative soil and its subsoil of the live-oak lands are given below. The samples were
taken by J. A. M. King, of Do:chester.

No. 511. Soil from near Sunbury, Liberty county, taken 6 inches deep. Growth, live oak.

No. 512. Subsoil of the above, taken from 6 to 12 inches deep.

Tive-oak land, Liberty county.

Soil, Subsoil.
No. 511, No. 512,
] 1l
Insoluble IAtier. . cevvrieeesromnmncrecnane s 03, 220 05. 355
Solable SIHEA . venveremeesaeeeceneens | s | gy 00020
Potash.....cenmuen-s 0. 062 0.136
1113 L N 0,153 0. 070
Lime .oeoan... eesaressmmsenis 0.106 0. 039
B T 1 T el 0.178 0,136
PBrown oxide of MANKANESS +nuvivenranaanncanas 0. 039 0. 015
! Peroxide of Ir0N . vuneeveaeererencnaeieseesennns 0,285 0. 429
Aluning 0,619 0.742
Phosphoric acid .veemiaaeiiiii e 0, 057 0. 036
Sulpburic aeid aeeecnvam oo 0.180 0.141
Water and organic matter........ cooeeenen oo 4. 869 2. 509
TOtR] o ceeeeirmemscnaneneerannnnnas 100. 090 100,282
i
TIOMIS «cememvmmeemamcmem rxoaer vmmmmsannnn e nns D76 feeoennmcmaeanenes
Available IO ganiC cc e s vavers varemeer e eas 0.812 fieieiieeaee ennns
Hygroscopic moisture. ccoocoeeeemiaaoan i ens 8,210 2.418
absorbed ab ..., feevianmianenaa ey 4.5C.0 14.5 C.0

1n view of the small amount of potash and phosphoric acid in this soil, its richness is no doubt due to the large
percentage of humus and-the fair quantity of lime, which renders available the phosphorie acid for plant-food. The
subsoil does not come up to its assistance as these under-strata usually do, but is even more sandy and more deficient
in plant-food than the soil; except that it has twice the percentage of potash, even then too small. *
Mr. IKing thus deseribes these live-oak lands: '

They vary in quality from heavy bottom to light sandy, and may be classed as upper, middle, and lower bottom lands, each covering.
one-third of the entire width, The soil of the bottom live-oals lands is dark and mucky, the npper belt having a blue-clay subsoil, the
middle belt o dark sandy subsoil, while on the coast or lower belt the subsoil is a white sand. )

The ridge live-oaklands are confined to the coast belt and the islands. The soil is sandy, sicher light or gray colored, with white sandy
subsoils. The ridges are in reality bus a huge ocean sand-bank covered with live oak and saw-palmetto, a few water oaks, and an
oceasional pine. These oaks on Black Beards' island are mostly stunted in growth, and on the sea side look like & closely trimmed hedge.
Such lands would not remunerate cultivation, while the inland live-oak bottoms were considered the richest lands of the county. In the
blue clay underlying these lands have been found well-preserved stalks and leaves of marsh grass (Uniola).

The live ouks of the region attain a great size, their lateral limbs often extending as much as 50 feet from the trunk. Long moss
hangs in greatest profusion from the limbs, and wild grape-vines, measuring as mueh as 37 inches in circumference at the ground or 27
inehes at a height of 7 feet, are found entwined among them,

The live-oak bottoms were mostly cleared and planted two or three generations ago.

THE COAST TIDE SWAMP LAND.—This ocenpies a narrow belt, not continuous along the Atlaatic coast, but v

bordering on the various inlets and streams to the limits of tide-water. In White’s Statistics of Georgie appears.
the following:

On the Savannah river the bodies of tide swamp land are extensive, and are cultivated upward of 20 miles from the braclkish marsh up
theriver. Onthe Altamaha these lands equal in width those of the Savannah river, but from the marshes upward their extent does not exceed
16 miles, where the freshets forbid their being of any value except for timber. The soil has more of decayed vegetable mold than the
land of the Savanuah river, and is more easily cultivated. The tide lands of the Ogeechee extend from the marshes about 10 miles.

Those of the Satilla, not as broad as those mentioned above, extend from the marshes 20 miles up the river, and are not liable to freshets.
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s On tie Saint Mary’s the swamp lands on the Georgia side extend only to the foot of the second terrace, SON1e
ne Tni es east of Colerain, though tide-water reaches Traders’ Hill. These are the rice lands of the state, being
co N a'most exclusively devoted to its cultivation, though other crops do well, Black seed or Florida sea-island
tton was once one of the principal erops of these low swamp lands.
to The soil of the swamp lands along the streams and inland is ash-colored and clayey, from 1 foot to 6 feet deep
& biue clay stratum. The growth is eypress, water oalk, gun, ash, maple, beech, and saw-palmetto. '
An auvalysis of a sample of this soil, No, 513, taken near Savannah, Chatham county, gave the following resalts:

Rice or swamp land, Chatham county.

No. 513.
Tngoluble MAtEeT. e mevrnierecnmaenaramnnense 63. 444
Soluble siliea .-. 11.325 } 74768
Potash ..... 0,242
Soda ... . 0.079 \
Lime ...... 0. 387
B (YL it 0. 508
Brown oxide of manganese ...--...- e 0.052
Peroxideof iT0n «.v.eremramienaes 3,804
PRI\ (V011537 SOOI S Y . 13.454
- Phosphorie acidl .oeeenvaiennans e 0.071
Sulphuric aeid «...eaeeeeos 0,055
Water and organic matber ..oeeaevrseeeeaneees 6, 843
TOEAL wcuvm cemcmesmoncnoconmsnsnmansananes nc 100. 354
Hygroscopio moisture "10. 720
absorbed ab..ococronnnan teemaamessneaananesnas 13 C.°

The percentage of phosphoric acid in this soil is very small, the potash respectable. The high lime percentage
1 akes it thrifty by acting on the former; and as long as it holds out the soil will be good, especially with continued
overflow. ) , . ‘

MARSH LAND.—There is very little of what may be properly termed sea marsh along the Georgia coast. Very
small areas ave fonnd at the mouths of gsome of the rivers.

THE SEA ISLANDS.—Along the coast there lies from one end to the other a perfect net-work of islands, large and
small, having a rolling surface, not exceeding 15 feet above tide. Their united areas amount to about 500 square
miles, The growth is live oalk, cedars, pines, and saw-palmetto, with some magnolia, gum, ete. The soil is usually
sandy and well adapted to the production of sea-island cotton, corn, and sweet potatoes. Lemous, figs, pomegranates,
olives, oranges, and lemons grow finely. The cultivation of the sea-island cotton has been nearly abandoned siuce
1.86L .

The changes made in machinery for the manufacture of coarser staples when sea-island cotton conld not be
oDbtained (1861-765) are said to have been its death blow.

The cultivation of upland cotton (short staple) is now receiving more and more attention since the introduction
of commercial fertilizers. Of sea-island cotton these soils formerly yielded from 400 to 500 pounds per acre in the
seed when fresh and 300 pounds after the fourth year.

‘

REMARKS ON COTTON PRODUCTION IN GEORGIA.

TARLY HISTORY.—But little data are at hand concerning the early history of cotton profluet-ion in the state.
T ts culture seems to have been begun on a very small scale in 1735, or about the same time as in South Carolina,
seed having in the previous year been sent from England. In 1791 the yield was estimated at 500,000 pounds,
cqual to 1,230 bales of 400 pounds each. Tie sea-island variety, or long staple, is gaid to have been introduced
i1 1786, The New York Commercial Bulletin gives the following copy of a bill of lading, bearing date of July 20,
1,751, now in possession of o prominent cotton commission merchant of New York: ’

Shippe('l by the grace of God, in good order and well conditioned, by Henry Hansen, in and upon the good Snow called the ‘ Mary ",
~vhereof is master under God, for this present voyage, Barnaby Badgers, and now riding at anchor in the Harbour of New York, and, by
Chod’s grace, bound for London—To say—Eighteen Bales of Cotton Wool, being marked and numbered as in the margin; and are to be
Aelivered in the like good order and well-conditioned ab the aforesaid port of London (the Danger of the Sea only excepted) nnto Messrs.
“Forke and Champion, or to their Assigns, he or they paying Freight for the said Goods three farthings p, pound, with Primage and Averago
sccustomed. In wittiess whereof, the Master or Purser of the said Snow hath affirmed to three bills of Lading, all of Tenor and Date;
£he one of which three Dbills being accomplished, the other two to stand void. And so God send the good Snow to her desived Port in
safety. Amen. Dated in New York, July 20th, 1751. »
(Signed,) o . BERKARD BADGERS.
‘ 31
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In the margin of said document are the following references:

5 Bales marked ILI No. 105; 13 Bales marked IT No. 1@13.

On the back of the well-worn frame which helps preserve the eurious docament is an extract of a letter from
the secretary of the trustees for establishing the colony of Georgia. The following is an exact copy, and Wwas

addressed to the president of the * colony 7,

GEorGIA OFFICE (LONDON), July ¥, 1749,
% #* * * * L # »

You say, sir, likewise in your‘letbur, that the people of Vernonbargh and Acton ave giving visible appearances of reviving their
industry ; that they are propagating large quantities of flax and cobton, and are provided with weavers, who have already wove several
large pieces of cloth of an useful sort, whereof they sold divers and some they made nse of iu their own families. The account of their
industry is highly satisfactory to the trustees; but as to manufacturing the produces they raise, they must expect no encoumgement from
the trustees, for setting up manufactures which may interfere with those in England might occasion complaints here, for wiich reason you
must, as they will, always discountenance them ; and it will be necessary for you to direct the industry of those people into & way which
might be more beueficial to themselves and would prove satisfactory to the trusbees and the public; that is to show them what advantages
they will reap from the produce of silk, which th_ey will receive immediate payment for, and that this will not interfere with or prevent
their raiging flax or cotton or any other produces for exportation nnmanufactured. ‘

This letter shows that cotton was raised and manufactured in the neighborhood of Savannah as early as the
year 1748 in sufficient quantity to be the subject of official notice. It should be said that the term “ Snow?”,
mentioned in the bill of lading, was the name then given to a bark.

(l0TTON PRODUCTION IN 1880.—Georgia is now one of the great cotton-producing states of the Union, ranking
first in the acreage devoted to that erop (2,617,138) and second in the number of bales produced (814,441), the state
of Mississippi being first. Cotton is the chief erop of the state, its acreage being a little more than 34 per cent. of
all the lands under cultivation (see Table II of leading crops) and averaging 44.4 acres per square mile for the state
at large. The acreage of corn is 78,405 acres less than that of cotton. The great bulk of the crop is produced in
the central belt of counties from South Carolina to Alabama, and but two counties in the entire state report no
production at all, viz, Fannin and Towns, in the Blue Ridge region, where cotton is grown mostly in patches for
home use, muel of it failing to mature before early frosts unless hastened by the application of fertilizers. A
reference to the map showing the relation Dbetween cotton acreage and the total area will éive a fair idea of the
varying degrees of intensity and the several belts of each, represented by different tints in color. The greatest
intensity of cotton acreage (20 per cent. of total area) is shown, by the deepest: shades, to occupy areas in the
western part of the state, in the counties of Troup, Clayton, Spalding, Pike, and Houston. A large region of the
next degree,from 15 to 20 per cent.,also lies to the westward, chiefly in the metamorphic lands south and southwest
of Atlanta, and to the eastward; also in the red lands of Lee and Dougherty, in the long-leat pine region, and
along the Chattahoochee river. _

Altogether, it will be seen that the intensity of cotton acreage increases westward from the South Carolina
line and diminishes toward the north and south, the central belt of intense acreage widening to the westward and
reaching southwestward nearly to the Tloridaline,being cut in two by the belt of sand-hills along the lower'edge of the
metamorphic region ; and that regions of almost no cotton production lie along the Atlantic coast of the southeést,
the Blue Ridge mountain region of the northeast, and the extreme northwestern corner, or the Sand and Lookout
wountain region, of the state. ‘

TanLe IIL—POPULATION AND COTTON PRODUCTION IN EACH AGRICULTURAL REGION OF THE STATE.
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GENERAL DISCUSSION.

TABLE IV.—BANNER COUNTIES” AS REGARDS PRODUCTION AND PRODUCT PER ACRE IN THE VARIOUS
AGRICULTURAL REGIONS OF THE STATE.

[ —

1 .
!
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Bluo Ridge ...« 0.35 o4 | 2,180 | 850 weern| 133 12 5 040 13
Pine barrens 0,84 19| 9,740 | 3,724 | 0.41 || Bullogh..oeeoooneees 871 9,140 3724 041,
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COMPARISON OF ACREAGE AND PRODUCTION REGIONS.—The northwest and Blue Ridge regions together
produce about 6 per cent. of the state’s produetion, and here thé corn acreage very largely predominates; but
southward the difference becomes less and less, until in the counties east from Atlanta to the Savannah river, anid
also south of the Chaftahoochee from Atlanta to the Alabama line, eotton begins to gain predominance and reaches
its maximum in the central cotton belt, its acreage being abouf one-seventh greater. In the pine barrens corn
again takes precedence, its acreage being more than double that of cotton and four times more in the coast counties.

The metamorphic region, because of its greater extent and larger population, produces more cotton than all of
the rest of the state combined (55.23 per cent.). Nearly all of this (449,811 bales) comes from the counties south of the
Chattahoochee river. The average cotton acreage for this part is about 75.3 acres out of about 199 acres of tilled
~Jands per square mile. In some counties this average is considerably greater, and we find in Troup 153.9 acres of
cotton ont of 300 acres of tilled land per square mile. ' '

The ratio between production and population of the entire region is over one-half a bale per capita. If from
the entire population (748,151) that of the cities of Atlanta, Augusta, Macon, and Columbus be taken the wcomparisnu
would be more nearly correct, and the ratio would be about 0.70 of a bale per capita. ,

The central cotton belt (embracing the sand and pine hills and the oalk; hickory, and long-leat pine uplands)
produces 28.41 per cent. of the state’s entire production, while its cotton acreage per square mile (77.5) is greater
than that of any other region as a whole. Itsratio between production and population also is greater, being 0.72
of a bale per capita, a little more than that of the middle metamorphic region outside of the large cities. Cotton
production is, however, largely concentrated in the western part of the belt, or west of the Oconee river, a magimuu
region ¢f 20 per cent. of the area occurring in Houston county. Two areas of over 13 per cent. oceur along the
Chattahoochee river in Olay, Quitman, and Stewart, and on the red lands of Lee and Dougherty near Flint river.
The rest of the region, excepting the Dbelt of sand-hills on the north, has from 10 to 15 per cent. of its total area in
cotton, ’ ‘

The lime-sink division and southern oak and hickory uplands region ranks pext in its production (62,149 bales)
and in its average of 34.4 acres of cotton per square mile. Tt is a sparsely settled region in the southwestern part
of the state, with an average of but 17 persons per square mile. The ratio of cotton production is a little :nore than
half a bale (0.51) per inhabitant. Tt produces 7.63 per cent. of the state’s total production, and ‘from 5 to 10 per
cent. of its total area is in cotton. A portion of the region, that of Baker county, has a cotton acreage of fror.n 10
to 15 per cent. of its area, due in part to a greater population. In the part bordering.the pine barrens of the
east this average is much less (from 1 to 5 per cent.), forming a crescent-shaped belt reaching from Bulloch eounty,
westward and southward, to the Florida line, ,

This forms a transition to the lumber and turpentine or pine barrens region of the state, whose lands are poor,
except near the streams, and whose cotton acreage is less than 1 per cent. of the en’Eire' arca. The average
population of this division is but 8 persons per square mile, and that of cotton acreage 5.7 acres per square mile,
thestotal cotton vield being but 2.58 per cent. of the state’s produetion. o

The northwestern region, or ‘northwest Georgia ”, ranks next below the lime-sink division -and southern oak and
hickory uplands region in its cotton production, 46,619 bales, or 5.72 per cent. of: the total yield of the state. Its
average cotton acreage is 29.3 acres per square mile. Production is, however, chiefly confined to t.he southern pm;‘t
of the region, and here we find from 5 to 10 per cent. of its area in cotton. _No??thwa-rd of this the acreage1s
diminished from 1 to 5 per cent. of the total area, and in Catoosa county and a strip along the eastern b?rder to
less than 1 per cent. "fn Dade county and in a small strip of Walker there i searcely any cotton pr(;gluced.
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The rich valleys of Floyd, Polk, and Bartow give a vigorous growth to the stalk, fertilizers hasten maturity of
the cotton, and the season is sufficiently mild and long to permit the gathering of a very good crop. The average
production for the region is four-tenths of a bale per inhabitant.

The altitude of the Blue Ridge region is too great and the season too short to make the production of cotton as
profitable as in other parts of the state. Up to the present time the lack of sufficient transportation facilities to
market also causes the farmers of the region to take but little interest in cotton production, and we therefore find

an aver:
region produces but 0.30 per cent. of the total yield of the state.

The coast and pine flats also produce very little cotton, the average of that crop being but 1.6 acres per square
mile, and the total yield but 0.33 per cent. of the state’s production. The region is well adapted to the sea-island
or long staple variety.

PRODUCTIVENESS OR PRODUCT PER ACRE.—The general average yield for the state is nearly one-third of a

“bale per acre, and this, too, is the general result anticipated by the farmers themselves when they prepare their lands
for the crop. This yield would be very greatly increased by the judicious use of fertilizers, as is shown in the
many experiments made under the direction of the Georgia department of agriculture and by individual persons.

age of but 2.2 acres of cotton per square mile, the counties of Fannin and Towns reporting none at all. The -

A comparison of the seale of productiveness in the counties of the eastern, middle, and western parts of the state ‘

(excepting all that part north of the Atlanta parallel, which is newer in cotton culture) shows that those having
the highest product per acre lie chiefly on the east of the Ocmulgee and Altamaha rivers, their averages ranging from
0.30 to 0.45, while on the west to the Alabama line they range from 0.30 to 0.17 of a bale. Comparing the averages
of the two extreme tiers of counties, we find those on the Savannah river from the coast to the Blue Ridge to
average a little over one-third (0.34) of a bale pgr acre, and those on the Chattahoochee from the Florida line to the
northwestern region to average but little over a fourth (0.28) of a bale. The counties of Haralson and Carroll, in
this latter list, have high averages, which raise the total above that which it would otherwise be.

In view of the fact that there is a larger proportion of the better class of oak and hickory uplands and less of
wire-grass lands on the west, the results show a better system of culture on the east, with perhaps a more general
use of fertilizers. The great bulk of commercial fertilizers euters the state from the east and from the coast ports,
and would naturally be brought into more general use there than in other parts of the state.

The calture of cotton in the northern counties of the state is a comparatively new industry, and the lands are
not so much worn as southward. We therefore find the maximum of natural productiveness per acre in those
counties north and east of Atlanta, with a gradually descending scale as we go south.

Comparison by regions.—The northwestern region not only ranks highest in product per acre (over four-tenths
of a bale), but embraces the “banuer” county of the state, Polk, whose average is about one-half a bale per acre.
The freshness of the lands, still further enriched by fertilizers, has tended to produce this result, which. would e
much greater but for the fact that early fall frosts cut off a large part of the maturing crop.

The product per acre in the metamorphic reaches one-third of a bale, while that of the central belt is far below
it. In view of the immense amount of commercial fertilizers used in the state, these low per cents are surprising.
Even the *poor piny woods” are made to surpass the lands of the central belt, and that, too, when marls and
limestones underlie the latter so abundantly. The lime-sink region and southern oak and hickory uplands, because of

‘the small area comprised in the latter, are classed as one. The average productiveness per acre of the two is
one-fourth of 4 bale, or about what the lands would produce without fertilizers. The region ranks lowest of all in
this respeet, a fact coineident with that already mentioned, viz, a low scale of productiveness per acre in nearly
all of the counties of the western side of the state.

The pine barrens, which heretofore have been almost exclusively devoted to stock-grazing and the turpentine
and lumber industries, are being settled by people who see that with the aid of fertilizers the poor sandy lands of
the region can be made to produce cotton abundantly., The result is seen in a product per acre somewhat greater
than that of the oak and hickory clay lands of even the more favored ‘meta,morphic region. In contrast with the
southwestern region, this belongs to the eastern side of the state, where the products per acre are highest, owing, no
doubt, to a more judicions and abundant use of fertilizers. The cotton acreage of the region is comparatively
small, and ouly the best lands are devoted to this crop.

The coast countics are low in the scale of productiveness, and cotton is considered rather a secondary crop in
that region. The variety to which these lands are specially adapted (sea island) is not in great demand, and its
culture is said to have decreased since 1870. Attention is now being turned to the culture of the short staple.

In the tables whbich give the amounts of seed-cotton, lint, and cotton-seed produced per acre in each region
the estimate is based on 475 pounds as the average bale and the generally accepted rule that seed-cotton will
“third itself” in lint. This weight of the bale is the average reported for the season from Savannah and Atlanta,
an increase over that of 1870, due probably to the more general use of improved presses having a greater power
and capacity for heavier bales, and also because transportation charges are per bale, irrespective of actual weight.

“ BANNER COUNTIES.”—For the state with regard to total number of bales—Burke, 29,172 bales; with regas
to average product per acre—Polk, 690 pounds of seed-cotton; with regard to percentage of tilled lands in cotton—
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Troup, 51.29 ; with regard to average cotton acreage per square mile—Troup, 153.9 acres; with regard to average
bales per square mile—Clayton, 47.2 bales. Twenty-three counties produced more than 10,000 bales each, and of
these nine produced about 15,000 each, '

In the entire state Burke county, of the central cotton belt, is the ¢ banner” county as regards number of bales
produced in 1879, Washington being next, In « product per acre”, however, it falls far below, to the fifty-thind
place, Polk county, on the northwest, being first. In its own region it ranks third in product per acre.

In the metamorphic region Troup county produces the largest number of bales, but its product per acre is low
(not three-tenths of a bale), there being forty-six counties in the region and ninety-six in the state having larger
Ppercentages. , : _

Cobb county ranks first in its own region in product per acre, producing nearly one-half a bale per acre, there
being but one county in the state (Polk) with a higher percentage.

Echols and Bryan counties are the two banner counties of the eleven coast and pine flats counties, the latter
ranking highest in product per acre in its region (four-tenths of & bale). Column 13 shows that there are in the
state twenty-one counties above it in this regard. Its acreage and its number of bales are small.

In the central cotton belt Richmond county stands first in product per acre, even above Burke, the ¢ banner?”
county for tota] production in the state, owing probably to the large cultivation .of valley lands of the Savannah
river, and to the fact that within its limits (in the city of Augusta) there are fertilizer manufactories, from which
supplies can be obtained in abundance. The greater part of the county is included in the sand-hills region,
comprising the poorest lands of the central belt, .

In the lime-sink and southern yellow-loam regions Dooly for total production and Screven for product per acre
rank first, the latter being also above that of any of the counties of the central belt; a fact to be aceounted for
only in the improved methods of culture, for the lands of the county, except along the river and on the north, are
mostly sandy with sandy subsoils, and are much inferior to those of Brooks, Jefferson, and Washington.

It will be seen also, by reference to the tables DPlaced at the beginning of this report, that there are in the state
twenty-two counties with average products of 0.40 of a hale per acre, and thirty having over 0.36; also that there
are sixty-three counties whose average is at least 0.33 of a bale, each of the rest producing less.

Mr. McCutehen says of the region of northwest Georgia:

" The production of cotton as a staple erop in this part of the state until within the last few years has been confined mostly to the
counties of Polk, Floyd, Chattooga, Bartow, Gordon, and the southeastern part of Walker, Since the general use of fertilizers, there can
be said to be no limit to its area within this state except that due to the altitude of high mountain ranges.

Thers s a marked inerease in cotton production in all of these counties in the last ten years, Of this the southern counties show the
largest amount of increase, though the largest percenthge of increase is found to be in some of the northern counties, where comparatively
little is grown. From a comparison of the returns of the district enumerators it appears that lands on which cotton has'not been grown
until recently have given sometimes even a hetter average yleld per acre than that of ‘other localities where cotton has long been grown
with successand where the lands are thought to be better adapted to its growth, Two causes may combine to produce this result: (1) The
partial exhaustion for this crop of the lands on which it has long been grown, and (2) the greater dependence on the use of fertilizers on
some lands not naturally so well suited to this crop. :

LABORERS.—Negroes comprise the majority of laborers throughout the state, though in the extreme northern
counties there are very few of this clags, for they prefer the warmer climate and towns of niddle and southern
Georgia. While a large majority of them live “from hand to mouth ”. many have been provident and bhave
accumulated property both in the country and in towns. This fact, as well as their mania for living around towns
and cities, is shown in the report of the comptroller-general for 1880, fr9n1 which the following summary is taken:

Value of land owned by them (586,664 8CTE8) - . venrnn i it ii it i e e e e s $1,522,173

¢ Value of town property 0wned Dy them ... oevuee o ie i e e e e e e e 1,201,992
Value of stock of all Kinds 0Wned DY tHEM «ueuvureen co oo eeeae e e oo e e oo e 2,054,787
Value 0f 0Bher PLOPEIEY - ..« et oo et et e e e e et e e e e e e e e 985, 341
MRIKIDG 8 806l OF - eeeeees et o e e et et 5,764,203

METHODS OF ULTIVATION.—A summary of the answersin Part IIX, showing the general method of the planting
and cultivation of cotton, may be thus given: The preparation that precedes planting consists usually in first
“laying off” the rows by deep furrows 3 or 4 feet apart and then ¢ bedding up” over these with turn-plows. By
some farmers this ¢ bedding up?” is not practiced, but planting is done in the furrows on level land. When
fertilizers are used, they ave either placed in the furrows and the land bedded over them, or the top of the bed is
opened with two furrows, one in the other, into one of which from 100 to 200 pounds of the fertilizer is placed by
means of a tin fanneled tube 3 or 4 feet long, and into the other the cotton-seed is distributed either by hand or by
cotton-seed planters and covered usually with a plow or often with a board drawn on its edge over the rows. The
seed is either planted directly or is first soaked or rolled in fertilizers, which.is said to cause an earlier appearance
of the plant. ,

Tach farmer has his favorite among the many varieties of seed, which, either becanse of the long limbs of the
Plant (producing more to the stalk) or its short limbs (allowing the stalks to be nearer together), or of some other

feature, apparently causes a productiveness greater than that of any other variety, Some planters try to improve
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well-known varieties by various means, and, while successful in part, the result frequently is but different names
for the same seed. Although the careful selection’ from the crop of cotton-seed for planting is of as great
importance as with other seed, it seems to be but little thought of by many planters, who, upon the principle that
« cotton-seed is cotton-seed” simply take their seed from the gin-house pile. Two or three bushels are usually
required per acre, except when the seed is carefully selected, when 1 or 14 bushels are used.

" Planting usually oceurs in April, or, if the seasonis unfavorable, in May. The seed comes up in a week or ten
days, and is then * parred off” or the dirt is thrown from the row to the middle with a small or narrow plow, the
plant bein g protected by a board or serape, attached to the plow, with its end turned up to run between the plow
and the plant. The crop is now ¢ chopped out” with hoes, cutting away 8 or 10 inches of the young plants and
leaving a bunch in each hill, to be thinned out subsequently to two plants per hill. By this time the plant is 8 or
10 inches high and several leaves have appeared. The dirtis then thrown back from the middle of the row by
means of a sweep, Hoeing between the hills is kept up continuously, and this ghallow cultivation is continued until
near the picking season, the crop being thus worked over from three to five times. In about two months the first
blooms appear, at first white in color, then changing to purple and red on the second day. The bolls begin to open
in about six weeks after the blooms appear, and picking commences in a few days, or as soon as it. will pay to
pick. When the bolls burst the cotton opens out in large balls or locks, soon malking the fields Qerfectly white.
The boll soon becomes brown and begins to shrink up, and the cotton, thus loosened, hangs from it, and is liable to
be blown to the ground by the wind, or after a time falls of its own accord. The demand for pickers is therefore
great. and the price paid is usually from 50 to 75 cents per 100 pounds of seed-cotton, the pickers furnishing their own
subsistence. Weighings are made every night, and the laborer is either paid then or is given credit. The cotton
is stored in some safe place or in the gin-house until it can be ginned and baled. Some few farmers sell the
cotton while in the seed, but most of them either gin it themselves or have it ginned by others, paying a certain
toll. Picking continues antil but little cotton remains in the field or until the winter rains begin, the crop being
picked over onee in each month, or oftener if possible. The bolls continue to ripen and open until killed by frost,
which occurs usnally about the last of October, the picking continuing until near Christmas.

Ropes have gone entirely out of use as a means of baling cotton and hoop-iron has taken their place. The
tie is usnally an inch in width, and, after being passed around the bale while the latter is under heavy pressure, the
ends are fastened together by means of a small cast-iron ¢ fastening”?. These fastenings comprise a number of kinds,
the points most to be desired, next to strength, being the readiness and quickness with which they may be adjusted
and security against becoming loosened or broken in the rough handling to which the bales are afterward subjected.
There are four classes into which they may be grouped: (1) The ¢ arrow ¥, in which the ends of the tie are attached
by simple loops, each being bent under. (2) The buckle, as the ¢ Beard”, being the fastening attached (by
the mannfacturer) to one end of the tie and made to slip through the perforations of the other end. (3) The
Took fastening, which is fastened to one end of the tie and simply hooks into the perforations of the other. (4) The
¢ Delta”, also fastened to one end of the tie, and made to clasp the loop of the other by simply closing the two
arms of the fastening, The “arrow” fastening is most generally in use. '

The cost of cotton production, exclusive of commissions, freights, ete., is variously estimated at from 7 to
10 cents per pound, the general average, as well as a majority of estimates, being 8 cents. This embraces
the cost of commercial fertilizers, which are usually applied directly to the soil and without regard to its actual
necessities. With the raising of home supplies and the more careful attention to cultural details, as embodied in
what is known as the “intensive system”, there is no doubt but that the cost would be greatly lessened and
the net profits of cotton production correspondingly increased, in addition to the many other advantages to the
farm and home that would be derived from the system. Mr. Furman’s estimate by his method is 4% cents per
pound (see below). ,

INTENSIVE OULTURE.—Within the past few yvears the subject of an intensive system of culture has begun to
attract much notice, chiefly through the suceessful efforts of a few intelligent farmers, who, by scientific methods
of treatment, have prodnced enormous yields of cotton from fields accustomed to give an average of but about 500
pounds, and even less, of seed-cotton per acre. ,

Hon. F. C. Furman, near Milledgeville, Baldwin county, is most prominent because of his extraordinary success:
in producing 75 bales of cotton and 500 bushels of oats from 65 acres of old land that had previously yielded but
8 Dbales of cotton and was considered worthless. That this was no spasmodic result, but was attained by careful
and intelligent culture, based npon & knowledge of the wants of the soil and of the plant, is shown in the following
method, which, by request, he has furnished: -

In 1878 T took 65 acres of land, the original growth of which was serub oak and pine. It lies well, is slightly rolling, and was clearcd
niear 30 years ago. The soil is light sand with a firm red-clay subsoil within 5 or 10 inches of the surface, and was worn oub aud
considered worthless years ago. This piece of land, planted in cotton and cultivated carefully without manure, yielded me the firs year
8 bales; second year, with 500 pounds of compost per acre, the yield was 12 bales; third year, with 1,000 pounds of compost per aere,
the yield was 23 bales ; fourth year, with 2,000 pounds of compost per acre, the yield was 47 bales. This year (1882) I used 4,000 pounds
of compost per acre and have gathered 75 bales. From 5 acres of this land I this year harvested 500 bushels of oats. I then planted it
in cotton (June 7), and the yield was from 14 to 2 hales per acre. My estimate of the cost of production this year is 41 cents per pouid.
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Up to this time_I have 'made no great departure from the Dickson system of cultivation and preparation, have never subsoiled, and
only bre?‘k my land in be(}dmg, plant very late, never till after May 1, manure in the drill, opening decp and wide, listing in the ma,.n ure
a-nl(l letting it §ta}1d until ready to plant, then throw two furrows on the list and. plant with a Dowlaw planter, breaking out the
middles and f:lmshmg t}le bed _ebfter the cotton is in the ground, thus giving a porous bed for the plant and killing the first crop of grass
at the same tplle; cultivate with a sweep, and lst the eultivation be as shallow as possible. T change the drills 12 inches every year, so &
+a enable me in four years to manure across my land with 4-foot rows. ‘ ’

The true secret of my success lies in the character of my compost. I insist upon farnishing each crop with a manure that contaivg ‘
every slement necessary to that crop (combined in the proportions in which the crop requires them). In order to do this, accurate
kunowledge of the chemics?l composition of the crop (stallt, leaf, and fruit) is essential. Tor cotton, then, my aim was t:) make a
compost that would contain the elements that form it, viz, phosphoric acid, potash, soda, humus, lime, silica, and nitrogen, and in the
right proportions. 'l‘his. compost is made with 30 bushels of cotton-seed, 30 bushels of stable manure or well-rofted le;ves’ or ortrani(;
matter, 400 pounds of acid phosphate, and 200 pounds of kainit, 3

I'11 this' mixture tl}e ka.iniif is ind-ispensable. It farnishes pobash, lime, magnesia, soda, and a snbstance called “Dittern”, aud,
combined w1.th humus, sa specific against Tust in cotton. After manuring in the drill for 4 years and filling the ground with humus we
come tq a point where lflea,l cotton culture can begin, Now we begin to manure hroadeast, turning it iu fusk, harrowing the ground,
laying it off on a level in rows 4 by 4 feet, and planting cotton at the interscetion of each furrow. In this system we dispense with the
hoe, the most deadly enemy the cotton-plant has to encounter, and use the plow altogether, plowing both ways, and thinning by hand to
a stand of_.‘ two s.talks per hill. Upon this system of eulture, properly carried out, I believe that an average production of 3 bales‘of cotton
per acre is possible.

TRANSPORTATION.—The principal cotton markets in the state are Savannah, Augusta, Atlanta, Macon, and
Columbus. As a rule, farmers prefer to sell to local buyers at railroad stations, thus avoiding delay, trouble, and
commission charges, which are found to counterbalance any additional advantages that might arise with small
shipments to great markets.
~ The owners of very large farms usually secure the services of commission merchants, to whom the factories send
their orders. Some of the latter, however, have their agents in the various portions of the state, who buy directly
from the planters, taking the cotton from the wagons at the depots.

The rates of transportation over the different routes vary according to the relation of competing lines. The rates
were once fixed per bale of any weight above 300 pounds, and it was therefore to the advantage of the shipper that
the weight of a bale should be as great as possible, limited, of course, by other expenses, such as the extra handling
and drayage incident to such an increased weight.

These weights frequently reached 600 pounds, but 475 pounds was in 1879 the usual bale. The irregularity of
charges made by the railroads caused such a feeling of dissatisfaction in the state that a railvoad commission has
been created by the legislature and & schedule of rates as uniform as possible as been adopted, not hy the bale, as
heretofore, but by the pound, and the tendency now is a reduction in the weight of the bale for greater convenience in
Landling. This commission hasjustbeen established, and this faet will explain the discrepancy between the answers
of the various correspondents in the county descriptions, which were made at different times. The ordinary bales
coming from the country presses are large and bulky, and take up so much unnecessary space that transportation
companies now almost invariably have them reduced from 40 to 50 per cent. in size before shipment by means of
gteam hydraulic compresses. The pressure applied varies in the different presses, the highest Leing abont 3,300
tons per bale. So perfect are the details of manipulation that from 100 to 150 bales per hour are passed through each
press. ‘ .

The cities of Augnsta, Athens, Atlanta, Savannah, and Brunswick are supplied with these presses, all owned
by private companies, the charges, which range from 95 to 60 cents per bale, being paid by the transportation
companies. Savannah is the c¢hief export town of the state.

TRERTILIZERS.—Previous to the late civil war, when there was much land that had never been under tillage,
planters gave bub little attention to the restoration of old worn-out lands, or to the maintenance of fertility in those
ander cultivation, When crops becamepoor, new lands werecleared and cultivated, and tillage was shallow, subsoiling
but little practiced, and fertilizers were almost unknown. With the abolition of slavery, and the consequent
unreliability of labor and greater cost of production, came the question of obtaining the greatest results with the least
labor and cost. Commereial fertilizers were introduced and found to be beneficial on some lands and not on others,
and because of high prices were thought to Dbe unprofitable by most farmers. Many inferior brands were also

_introduced, and finally the legislature, to protect the people against worthless fertilizers, required that none be

offered for sale without having been analyzed and approved by the state department of agriculture. Inspectors,
were appointed at. Savannah, Augusta, Atlanta, and other points, whose duties were to take average samples of
every cargo or brand and transmit them to the department for analysis.

Every ¢ ammoniated superphosphate” must have “in its composition a minimum of § pér cent. of ava»ilablg
plhosphoric acid and 2 per cent. of ammonia; every brand of “acid phosphate” or dissolved bone” must have 10
per cent. of available phosphorie acid; and it was made the duty of the commissioner of agricalture to prohibit the
sale of any fertilizer which was found not to meet these requirements. The cost of inspection and of a)nglysi's .is
covered by a fee of 50 cents for every ton inspected, and is paid by the manufacturer. The result of this rigid
inspection law is a greatly increased nutritive value without additional cost per ton to the farmer. s
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The department of agriculture has also instituted a general plan of experiments with the many brands of
fertilizers. REach manufacturer is required to farnish 500 pounds of his own brand for this purpose, and this ig
distributed to persons selected in the various sections of the state. The experiments are conducted under
directions of the department, and the results published.

The use of commercial fertilizers in the form of composts with cotton-seed, stable manure, and other ingredients
is growing in favor among the farmers, as better results are often obtained, a.nd at aless cost, than when the several
fertilizers areused alone. There has been an increased demand for commereial fertilizers since the season of 1875-76,
when the sale amounted to 55,316 tons. In 187980, 119,583 tons, embracing 182 brands, were used in the state; Of
this amount, 104,838 tons were ammoniated superphosphates and 13,906 tons were acid phosphates. Of the entire
amonnt but 40 tons were rejected because lacking the necessary percentages of ingredients. The analyses made of
these fertilizers numbered 277. In his report to the commissioner the chemist remarks : ’

The fertilizers offered on this market, while mostly coming up to the minimum required by law, present a wonderful variation in
quality by reason hoth of material nsed in the manufacture and the percentages of valuable ingredients contained. The acid phosphates
range all along from 16.3 per cent. to 6.5 per cent. of available phosphoric acid ; the guanos from 13 per cent. to 5 per cent. of phosphorie
acid, and from 7 per cent. toless than2 per cent. of ammonia and from 3 per cent to less than 1per cent. of potash, and still these, each of
its own class, respectively, are sold to the farmer at practically the same price.

The general average percentages of all the fertilizers for the geason is reported as follows: Available phosphoric
acid, 10.25 per cent. ; potash, 1.33 per cent.; ammonia, 2.58 per cent.

SoIL EXHAUSTION.—The exhaustion produced in soils by cultivation (without returns) varies with each crop
planted. ’

The following statement of estimates has been prepared by Professor E. W. Hilgard :

Sotl ingredients withdrawn by various crops.

Potash. Phospheric

acid.

One bale of cotton: Pounds. Pounds.
400 potgn.ds_ of lint makes 4 pounds of ash,

Containing «ovnee e 1.6 0.5

1,350 nds of seed-cotton,

pou cot-cotion {900 pounds of seed makes 41 pounds of

ash, eontaining ...... ...l 4.7 15.2

Total geed-eotton .oo.veenme s 16.3 15,7

Of the 41 pounds of ash in the seed—
The hulls, weighing 475 pounds, contain - 9.5 pounds of ash.

The oil-cake, weighing 308 pounds, contain’ 31. 0 pounds of ash, .
The oil, weighing 107 pounds, contains 0, 5 pounds of ash,
950 4’1_8
Fifteen bushels of whent:: T .
The grain malkes 18 pounds of ash, containing. couerereeniiciernranaien, 5.5 2.0
Two tons of straw makes 200 pounds of ash (silica, 128 ponnds), containing 8.0 8.0
TORAL +emecoe e eoieeee e s eeeeeeeetas enevenseeanrraaas 13.5 12.0

Thirty-five bushels of corn:

The grain makes 25 pounds of ash, coutaininrr ........................... 6.0 13.0
Two tons of stalks, ete., makes 200 pounds of ash (50 pounds silica), con-

75 115 e 15.0 16.0

B 7 DU eerereeacertneeresernaans 210 29,0

From these tables the following is drawn:
If nothing be returned to tho soil— : ,

A bale of cotton (seed and lint) withdraws............. 16.8 15.7
Fifteen bushels of wheat (grain and straw) withdraws... 13.5 12,0
Thirty-five bushels of corn( grain and stalk) withdraws.. 21.0 20,0
1f the cotton.seed, wheat straw, and corn stalks Dbe ratumed then there is
permanently withdrawn:
The cotton lint (of 1 bale), containing. ..oeen el ciieeeroacnrenanann., 1.6 0.5
The wheat grains (of 15 bushels), containing ..uoovveveneenn cvonaanann. 5.5 9.0
The corn grains (of 35 bushels), containing . ioveivverreereiaunnnnnns . 6.0 18.0

‘From this statement it will be seen that corn, with its stallcs and cobs, withdraws more from the soil than either
of the other crops; but as the stalks are almost always returned, either as ashes or by plowing under, the loss is much
less than with cotton. . .

Under the present system of atlowing the seed to be thually thrown away, cotton is thus seen to be the most

exhanstive of all crops, whereas the reverse would be tnue should this seed be returned to the soil.
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The oil, 9f which 107 pounds are contained in the seed belonging to every bale of cotton, is another source of
wagte of a highly usefql product. With only half a pound of ash, its return’ to the soil with the seed is a matter
of no consequence, as the proportion of plant-food it contains is extremely small. The cotton-seed oil-mills now
springing up in various parts of the state afford an opportunity of having the hulls removed and the oil extracted
from the seed, the resulting cake or meal (if ground) still retaining nearly all of the essential elements in a more
concentrated and more available form.

In this connfaotion the following estimates may be of interest. Taking the general average proportion of two of
seed tp one of lint, we find tha}t there were at least 386,858 tons of cotton-seed produced in Georgia in 1879.
Referring to the table, and takihg the percentages of phosploric acid and of potash, we again find that the seed
of the co‘cto.n crop of 1879 alone took from the soils of the state 6,189 tons of phosphoric acid and 5,996 tons of
potash, makiug an average loss to every acre cultivated in cotton of 4.7 pounds of phosphorie acid and 4.6 pounds of
potash. The lint produced withdrew 244 tons of phosphoric acid and 1,547 tons of potash, or an average of 0.2
pound of phosphorie acid and 1.2 pounds of potash to each acre of cotton. '

"To replace the 6,189 tons of phosphoric acid taken from the soil by the cotton-seed of 1879 alone there were
returned through the medinm of fertilizers, in the spring of 1880, 11,500 tons, or nearly double the amount lost.
Tor the 5,996 tons of potash, but 1,500 was returned, thus creating a loss of nearly three-fourths of the potash.
These fertilizers have been applied on an increased cotton acreage, and hence the gain may be considered less in
the case of phosphoric acid and the loss greater in potash. These figures are again influenced somewhat by the
fact that cotton-seed itself is being returned to the soil as a manare.

The long table of analyses appended to this report shows that the soils of the state are, on the whole, very poor
in the percentage of phosphoric acid and of potash, and cannot long bear the great loss inflicted by the immense
cotton crops unless fertilized. This, too, will account in part for the great proportion of lands now “lying out”
because of exhaustion. Had the cotton-seed or its equivalent been returned to the soil each year since first brought
into cultivation, the fertility would now be nearly if not quite the same as at first, and the necessity of a large excess
of fertilizers would have been obviated.

Fertilizers are applied in drills by means of tin funnels with long. tubes, the planter walking in the rows,
keeping the funnel full from a sack at his side, and allowing the fertilizer to fall evenly.. This extremely
disagreeable method is fast giving way to * distributers ” on wheels, by which the object is attained with greater
economy of time, labor, material, and a partial relief from the disagreeable odors that attend it and fix themselves
in the elothing. : '

NATURAL FERTILIZERS OCCURRING IN GEORGIA.~—Marls.—These embrace the extensive beds of marl that
oceur in the central cotton belt from the Savannah to the Chattahoochee river south of the metamorphic or middle
Georgia region. They are described and their analyses given on page 44, in the regional description.

The Cretaceous marls on the west, from Oolumbus nearly to Fort Gaines, in Clay county, are of but little value
agriculturally, except the bed of greensand that outcrops along the river bank in Stewart county. The Tertiary
marls, on the contrary, ave very valuable, containing, as they do, above 90 per cent. of carbonate of lime, and in
Dougherty, Houston, and Washington counties very high percentages of phosphoric acid.

Another bed of a white pulverulent marl oceurs in the banks of the Safilla river at Burnt fort, in Charlton
county; it is doubtless also very rich in lime.

Black muck.—The cypress swamps of southern Georgia (embracing the long-leaf pine and coast regions) very
generally have thick deposits of a black mnck or mass of decayed vegetation that would he valuable on the sandy
lands of that region and are used to some extent. An analysis of a sample from near Albany, Dougherty county,
is here given. It is spongy and light in character.

Swamp muoek,

Sand .cvvaemianiaas ) e 53.115
Soluble silica ...... 4. 621
Potash and 80An --coeeioiiiiiiiiiae e 0.152
LAT®. cavenrcanoucsnssasassennnansenncanacsssssarnmnarmmns 1.312
MAENEBIA .uireuiinner o caanneenns tmema e cnanes 0.129
Oxide of IP0D ceoricuevnaasivrenrcnonro s seraeaaenmas 3.224
Aluming. .cvveceerrararacconnmraanas R . 2.415
Phosphoric acid ccve-eeeeiiiiiiniinraannaaas 0.241
Sulphuric 8cid. ..ocecaveseviaanrvenanaen . 0.106
Carbonic a0id....cceveecrrenacaisarrnneran - 0.914
Organic matter ...... 22.450
Water ....oeeees aamassermanseaanie 11.321
TOAL +aenvnneseacnnennonnnnns e eereeeen—eevenaas 200,000 |

The muck deposits that cover the greater part of Okefenokee swamp are several feet in thickress, and form a

dense mass resembling ¢ peat” in character. 37
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Pne STRAW.—Another fertilizing element that could very profitably enter into compost heaps is the fallen
long-leaf pine straw that usnally eovers the ground-in southern Georgia. The following analysis and remarks are -
tuken from the veport on Mississippi by Professor Hilgard. The air-dried ¢ gtraw 7, carefully freed from adhering
impurities, yielded 2.5 per cent. of ash. The composition of the latter (caleulated exclusive of about 6.5 per cent,
of carbonic acid) was found to be as follows: .

Ash of long-leaf pine straw.

1 1 Ash

R —
SIHCR s omuecvmmnnremonnanne ereesenennen s g 5. 242
T PSPPSRI PP TERL LI | 5. 530
GO0 +vsoee e eseeemmeannses e emsnanreommsnsannnbants I 0. 416
U UP SR PRSP i 13. 860

| Magnesia . «oooooeneromsnenmmmensmmnenmneroon weee 5.208 | ’

! Brown oxide of manganese .-. L 1. 081
Peromide 0f IFOM ceveerrmraanvneammannaes i ammnnreessaens 1 0. 141
Aloming..cecvenass i 4,530
Phosphoric 26Id. oo ovenrmmnnmouns memmneinairneens 1.154
Sulphurie 2Cid e e nmcn e sremseaia e 0. 829
Potassinm chloride 1. 479 ‘

PO +nvneeeeensaesmaemameasnm s raeeme e eran snnas i 100. 089 \

[Notwithstanding the unusually low percentage ot phosphoric acid shown by this analysis, the composition of
1his straw is snch that about 1,400 pounds of it would amply replace the drain upon the soil caused by the growing
of one bale of cotton lint, provided the seed and stalk be also returned.

In the sandy, unretentive soils of the region, however, the pine straw, when turned under by the plow directly,
will sometimes not decay for one or two seasons, and thus renders the soil too open for cultivation in the interval.
Tt should therefore be first used as a material for composting, whether with earth, muck, stable manure, or marls,
hone meal, ete., as the case may be, and only applied to the land after it is decayed. This practice is already
pursued in the older states with excellent results. :

It is thus possible to concentrate the fertility of a large area of pine land upon 2 small portion kept in a high
state of culture, instead of (as has heretofore been done) clearing laboriously large areas, whose profitable fertility
lasts only a few years and then suddenly ¢ gives out?, in consequence, no doubt, of the exhaustion of the plant-food
acenmulated near the surface during many years by the decay of the pineleaves. Whether it will be best to apply
this system to the production of cotton on these pine lands, or whether other branches of husbandry could, on the
whole, be more profitably pursued, is & quesﬁion that must be largely determined by loeal and com mercial conditions.
Since cotton, so long as the seed is regularly returned to the soil, is undoubtedly the least exhaustive crop known,
its culture would seem to be specially adapted to lands of limited natural resources under an intelligent system of
farming.—E. W. IL] ' ‘

GENERAL COMPARISON OF TIE SOILS OF THE STATE—In the northwest the broad valleys between the ranges
of hills and mountains are covered with clay lands from the limestones, shales, and sandstones, and are the richest.
and most durable of the state. The lands of the adjoining metamorphic or mineral region, extending south to
Columbus, Macon, and Augusta, are of rocks entirely different in structure, and composed of minerals which resist
disintegration to a greater extent. The lands are therefore more sandy, less fertile, and differ in character almost
every few feot. - ,

The lands of the southern half of the state are still more sandy, but more uniform in physicél constitution,
having been more thoroughly intermixed throughout their several regions by the waters in which they were
deposited or brought down from the hills of the “up country”.

The lands of the several regions are above deseribed under their respective heads.

Analyses of many of the soils of the state have been made in part under the auspices of the Georgia department
of agriculture, but chiefly under that of the Census Office, and a table of the results will be found on page 64.
The samples, except those from Polk, Walker, Screven, Telfair, and Liberty counties, were taken from the large
collection made under the supervision of the state geological survey, and are probably fair averages of their class.
Tt is a matter of regret that they were in most cases taken to so shallow a depth, the soil being taken to where
the character and color changes to the subsoil, while no definite rule was observed with regard to securing a fair
average of the subsoil to the depth reached by vegetation. Hence the differences shown in the composition
between the surface soils and the subsoils are not as great as those which in practice influence vegetable growth.

The soils of northwestern Georgia, excepting that of Armuchee valley, show the presence of plant-food in
percentages commensurate with the high fertility that they are reported to possess. Thé percentages of phosphoric

acid and of potash are greater than in any other of the soils of the state thus far analyzed, and thereis a sufficiency’
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of lime present to make them readily available to plants., The soil from Armuchee valley is evidently not a fair
representative of the lands of that valley, the fertility of which is very great. Indeed, so completely have all of its
arable lands been put into cultivation that a fair sample of virgin soil was scarcely obtainable.

Tn the metamorphic region, because of the greater differences in the nature of the rocks from which the soils
are derived, a greater diversity of soil composition is to be expected, and this great diversity appears in the results
of the analyses. The insoluble residues are naturally greater in the gray sandy and granitic lands than in the red
lands, and range from 90 to 94 per cent. The portion of this soluble in earbonate of soda (soluble silica) is from 1
to 8 per.cent. In the red lands the percentages of insoluble residue vary from 62 to 91, while the soluble silica
reaches as high as 9 per cent., due largely to decomposition of clay by acid in the process of analysis.

The feldspar in the granitic lands would naturally give to those lands the highest percentages of potash, though in
all the soils of the metamorphic the percentages of this element of fertility are comparatively low. The percentages
of phiosphoric acid are not high in any of these lands, but in most of them are extremely low ; the highest are showu
in the analyses of soils from Douglas and Cobb counties. In some of the counties the proportion of phosphorie
acid in the soil is as low as 0.02 per cent., and shows conclusively the need of phosphate manures.

Lime is shown by these analyses to be especially needful in rendering available the little phosphoric acid that
is present. In but few of the soils does this latter reach one-tenth of 1 per cent., the minimum which, with a large
supply of lime, would be considered adequate.

"The subsoils of this region are more clayey in character, and, as a rule, are richer than their soils. A few cases
only occur in the table of analyses in which the reverse is true.

In the lands of the southern part of the state there is a general deficiency of lime, potash, and phosphoric acid &,
even in the virgin soils. , . 329 4
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66 'COTTON PRODUCTION IN GEORGIA. .

. Determination of humus and analysis of its ash from the above soils,

?,, PERCENTAGES REFERRED TO THE SOIL.
. o
BT | g 3
“ Name. Tocality. County. ,eé ] g o Analyst.
3 ] = A, 5 g5
=4 k1 =2 2 . =R .
& "o« Y & % e =2 | & %
517 | Dark mulatto soil...| CednTbOWn .ccvverrnmrinieenreneanns Polk....| 2.1883 | 1,378 1 0.036 |........ [ PR, A ...l 0,701 | G. B. Colby.
»
518 | Mulattosoil ........] Near Adairsville ..cecnsimnoeonan- | Bartow .| 1.852| 0.606 | 0.016 ¢ 0.059 F O P veereees| Re % Lough.
ridge.
518 ,..‘....do.... ......... Wear Adairsville (cultivated 100 |-.do..... 1774 | 1813 0.027| 0.027 | 0.020 B T AR PO R F .. Do.
' years). '
|
504 | Black bottom soil...| Brier cleck.. venrevesaesaeess| Sereven.| 15,913 | 1,204 | 0.327 |....... doverual 01711 0.015) 0.916 | 0.180 | G. E. Colby.
509 | Sandypine woodssoil] Near Tumber City «evrerecaraareees Telfair.| 0.836 | 1.208¢|ccerereefemmmnaaifomorrancloranonilinmcrnanioesmmmrntoace-on . Do.
51 i Eiver0alk 1800 v es] SUIDELY «veeerermeeeoeesensemnenc] Liboby | 8776 | 6312 Lovrieardnsansslonmnnclnannens Do.
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